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The  work  described  herein  was  part  of  confinuina 
research  in  the  area  of  computer  aided  information  manaoe- 
ment  and  display  as  applied  to  air  operations  on  an  aircraft 
carrier.  The  purpose  of  this  study  was  to  evaluate  the 
Hughes  C0N0GRAPHIC-12  Graphics  Display  Terminal  in  a comput- 
er g r aph i c s -a i ded  aircraft  information  handlino  system.  The 
approach  taken  in  this  study  was  to  implement  a realistic 
aircraft  information  handlino  system  on  3 Diaital  Equioment 
Corporation  POP-ll/SO  minicomputer  within  the  conventions  of 
the  C programming  1 anguaoe  and  the  UNIX  operating  system  at 
the  Naval  Postgraduate  School  Computer  Laboratory. 

The  study  includes  a description  of  previous  efforts  in 
the  area*  a description  of  the  C0N0GRAPHIC-12  hardware  and 
the  software  written  to  evaluate  the  display  terminal.  The 
study  also  includes  an  evaluation  of  the  CDNDGR aph T C - 1 ? 
disolay  terminal  as  both  a dynamic  interactive  display  ter- 
minal and  a r eoea t e r-on 1 v terminal  at  six  representative 
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The  purpose  of  this  study  was  to  provide  an  evaluation 
of  a raster  scan  graphics  display  terminal*  the  Hughes 
CONOGR APHI C - 1 2 * in  a computer  graph i c s-a i aed  aircraft 
information  handling  system  for  use  onboard  a mooern 
aircraft  carrier.  The  orimary  method  presently  in  use  for 
information  transmittal  and  display  orovioed  the  impetus  to 
\ investigate  other  means  to  assist  the  Aircraft  Handling 

Officer  (ACHO)  and  other  related  personnel  in  coordination 
of  air  operat ions. 

i 

An  interactive  graphics  system  was  oronosed  and 
simulated  by  Johnson  and  Woolley  [7].  The  simulation  of  the 
system  utilized  two  identical  ADAGE  ADT-10  graphics 
computers  interfaced  with  a XEROX  XOS  9^00.  This  system 
used  a graphics  terminal  that  reouired  continual  ref r»sn 
' data  from  the  host  computer.  The  refresh  reoui rpment  meant 

that  the  host  computer  soent  a large  amount  of  time 
transmitting  essentially  the  same  data  for  the  picture  to 
remain  visible  to  the  user.  This  requirement  either  limited 
the  amount  of  data  that  could  be  displayed  because  o*  hhe 
time  reouired  for  the  refresh  c v c 1 e * or  reguired  the  svsM" 
to  have  much  more  complex*  and  therefore  expensive*  graphics 
terminal s. 


The  favorable  recention  qiven  the  Johnson  and  Wool  lev 
simulation  effort  led  to  a continued  proqram  at  the  Naval 
Postgraduate  School  to  evaluate  soecific  hardware  reauired 
to  implement  a similiar  system.  Some  of  the  soecific 
evaluation  criteria  which  a disnlav  terminal  would  have  to 
meet  include  smaller  physical  size  and  lower  initial  and 
maintenance  costs.  Scecific  requirements  for  each  station 
and  a determination  of  what  special  features  were  desirable 
for  each  station  would  have  to  also  be  considered.  The 
criteria  which  Johnson  and  Wool  lev  established  reoarflinn 
display  format  and  information  content  were  considered  tne 
minimum  which  must  be  met  in  any  subsequent  implementation. 

A minicomputer/  such  as  the  AN/UYK-PO,  controlling  a 
small  general  purpose  display  terminal  aopearen  to  meet  the 
general  criteria  for  a host  processor  [1?1.  Since  an 
AN/UYK-20  computer  was  not  available  to  control  tn» 
CONOGR APH I C- 1 2 terminal  in  this  study/  a PDp-ll/50 
minicomputer  was  substituted  in  its  place  121.  This 
substitution  introduced  the  necessity  o * determining  tne 
capabilities  of  the  processor  ana  oeripherial  equipment 
necessary  for  the  implementation/  in  addition  to  the 
evaluation  of  the  terminal  itself. 

The  specific  goal  in  this  evaluation  was  to  determine 
the  suitability  of  the  CO NOGRAPHIC-12  terminal  in  tne 
aircraft  information  hand' i nq  system.  At  the  time  this  work 
was  completed/  efforts  were  currently  underway  at  ''aval 
weaoons  Center/  China  Lake,  California,  to  determine  the 


1 0 


srecific  requirements  for  the  actual  svs^em  to  oe 
implemented  onboard  an  aircraft  carrier  13]  . 


This  thesis  evaluated  and  compared  the  C0N0GRAPHIC-12 
terminal  with  the  Johnson  and  Woolley  simulation  system  at 
the  Naval  Postgraduate  School.  It  would  he  extremely 
significant  if  the  CO NOGRAPHIC-12  Graphic  Disolay  Terminal 
could  duplicate  the  information  content  ® nd  ease  of 
interaction  of  the  refresh  disolav  system.  The 
CO NOGRAPHIC-12  displav  terminal  was  much  less  expensive  t K a n 
a refresh  device#  and  did  not  renuire  constant  refresh  from 
the  host  processor.  Poth  of  these  facts  were  important  in 
any  consideration  of  a disolay  terminal  for  an  actual 


implementation. 


IT.  BACKGROUND 


I 


As  indicated  orev i ous ! v > the  primary  method  for 
information  transmission  and  display  usea  onboard  modern 
aircraft  carriers  for  the  control  of  aircraft  on  the  flioht 
ana  hanaar  decks  provided  the  major  impetus  to  search  for  an 
alternate  method.  Previous  studies  and  research,  beqinnina 


with 

the 

1 Rfah 

CADOCS 

s^udy, 

had  determined 

t n a t tne 

management 

and 

c on t ro 1 

o f 

aircraft  was 

need  1 e s s 1 v 

como  1 

i c at  ed 

by 

inadequate  communication  and  i 

nformat i on 

handlina,  and  had  proposed  a'  computer-aided  graphics  system 
as  a possible  alternative  to  the  present  system  [7]. 

Presently,  aircraft  location  decisions  are  made  by 
A i rc  r a f t hand  1 i na  Officer  ( A C H 0 ) based  on  information  Knot 
on  plexiglass  boards  and  status  boards.  The  boards  contain 
the  information  neeoed  for  moving  and  soot  t i no  aircraft. 
The  boards  are  updated  bv  information  received  by  sound 
powered  phones,  telephones,  messenoers  and  verbal 
communication  via  5-MC  circuits  with  Sauadron  Maintenance 
Chiefs.  With  this  information,  and  the  information 

contained  on  mockuos  of  the  flioht  deck  and  hanqar  dec<» 
i.e.»  location,  orientation,  status  and  side  number  of  each 
aircraft,  the  ACHn  mates  the  spotting  decisions. 

An  attempt  to  provide  a display  medium  which  would 
decrease  the  number  of  locations  of  information  required  for 
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t^e  soottinq  decision/  and  also  provide  a more  accurate  data 
base#  lead  to  the  Johnson  and  Woolley  simulation  effort. 
The  Johnson  and  Woolley  system  was  imolemented  in  a research 
environment  on  equipment  that  is  not  suitable  for 
implementation  on  an  aircraft  carrier.  However#  the 
simulation  demonstrated  the  feasibility  of  the  concept  and 
demonstrated  that  the  concent  was  both  functional  ana  a 
viable  alternative  to  the  oresent  system. 

The  decision  to  incorporate  display  terminals  with 
local  processing  cower  was  oriqinally  made  based  on  the 
refresh  requirements  of  the  cathode  ray  tube  used  in  tne 
original  simulation.  The  refresh  requirements  could  be  met 
by  the  host  computer#  but  would  be  costly  because  of  thp 
large  amount  of  host  processor  time  involved.  Addition  of 
several  such  stations  would  deqrade  the  interaction  rate  to 
an  unacceptable  point.  This  could  be  overcome  by  laroer 
machines#  but  the  disadvantaae  with  this  aorroacn  was  both 
the  associated  increase  in  cost  cer  t°rminal  ana  the 
increase  in  space  rooui regents. 

The  desire  CO  implement  the  system  on  a minicomnu*,er 
without  the  requirement  for  excessive  memory  dictated  that 
refresh  requirements  of  the  display  be  minimized.  This 
requirement  directed  investigation  of  storane  tube  tvoe 
displays.  At  the  present  time#  storaoe  tube  displays  ac  not 
have  a requirement  for  continual  refresh  from  the  host 
comou  t e r . 
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The  deve'onment  of  storage  tube  displays  provided  a 


partial  solution  to  the  refresh  requirement  problem . This 
type  of  oisolay  avoided  the  need  for  a display  buffer  and 
display  refresh.  Once  the  imaoe  was  written  on  the  video 
memory,  it  did  not  need  to  be  refreshed  since  it  was 
electronically  stored  on  the  target  of  the  storage  tube. 
One  potential  disadvantage,  however,  was  that  the  image  on 
the  storaqe  tube  was  static,  making  dynamic  interaction 
difficult. 

In  this  thesis,  the  term  static  is  used  to  mean  that 
the  image  may  not  be  modified  without  erasino  and  redrawino 
the  entire  image.  The  C0N0GRAPIC-12  display  terminal  used 
in  this  evaluation  is  a variation  of  the  storaoe  ture 
display.  This  C0N0GRAPH1C-12  has  the  uniaue  caoaoilitv  of 
selective  erasure,  a capability  discussed  more  fully  in  the 
hardware  section  of  this  thesis.  Of  primary  interest  in  tne 
evaluation  of  the  CONOGRApHIC-lt?  display  terminal  was  rne 
effect  of  an  essentially  static  display  in  a dynamic 
application.  Other  items  of  interest  also  included  drawing 
speeds,  host  computer  requirements,  resnonse  to  user 
commands  and  features  available  on  this  display  which  were 
not  available  in  previous  implementations.  Thesn  features 
included  hardware  options  such  as  hardcopy  ang  local 


terminal  memory 


Ill 
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In  this  section  a 
components  required  to 
handling  system  as  it  was 
presented. 


description  of  the  hardware 
simulate  the  aircraft  information 
implemented  in  this  evaluation  is 


A.  HOST  COMPUTER,  DEC  PDP-11/50 


The  host  computer  system  utilized  in  this  implementation 
consisted  of  one  Digital  Equipment  Corporation  (DEC) 
PDP-11/50  orocessor,  a Datamedia  2500  alphanumeric  terminal 
and  the  CONOGPAPHIC-12  graphics  display  terminal.  Tn» 
PDP-11/50  processor  operated  with  the  UNIX  operatina  svstem 
which  was  developed  at  Bell  Telephone  Laboratories,  Inc . 
1101  . 


The  minimum 

hardware 

c on  f i qu  ration 

requi red 

for 

the 

i mp 1 emen  t a t i on 

of  this 

simulation 

consi sted 

o t 

tne 

f O 1 1 ow i nq : 

1.  A minicomputer  having  capabilities  similiar  to  the 
PDP-1  1 /50 . 

2.  Approximately  BBK  of  memory  available  to  the  user. 
The  evaluation  program  needed  about  27k,  hut  was 
written  to  suooort  six  separate  display  stations  and 
was  larger  that  would  be  necessary  in  an  actual 
implementation.  The  data  base  reouireq  about  1°K, 
and  was  designed  to  support  a maximum  of  14/J 
a i rc  r a f t . 


3.  The  CONOGR APH T C - 1 2 display  terminal. 
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The  present  implementation  of  the  simulation  also  used  a 


Vector  General  Tablet  as  a locator  or  coordinate  inout 
device  (41.  This  was  done  because  the  software  suDoort  for 
the  joystick/cursor  capability  of  the  C0N0GRAPHIC-1?  was  not' 
implemented.  Use  of  the  tablet  had  no  effect  on  the 
simulation*  but  made  aircraft  input  location  on  the  deck 
somewhat  awkward  since  the  user  had  to  look  at  the  tablet 
instead  of  usina  a cursor  on  the  screen. 

b.  CONOGRAPH  IC-  1 P DISPLAY  TERMINAL 

The  CO NOGRAPHTC-1?  Interactive  Graphic  Display  Svstem 
included  a raster  scan  CRT  disolav*  alphanumeric  kevDoard, 
prooram  function  keyboard*  joystick*  extended  symbol 
capability*  hardware  zoom,  and  selective  erasure. 

A simplified  functional  view  of  the  CONOuDAPnTC-l? 
display  system  as  presently  implemented  at  the  Naval 
Postgraduate  School  is  deoicted  in  Fiaure  1. 


Another  feature  of  the  oresent  CDNOGR APH I C - 1 2 terminal 
that  is  useful  is  fhe  movable  cursor  that  can  be 
p roqr amma t i c a 1 1 v enabled.  The  cursor  may  be  usea  as  a 
locator  device  by  programmatically  readinq  the  graphics 
display  terminal's  registers  which  contain  the  Y-Y 
coordinates  of  the  cursor  crosshair  center.  The  cursor  is  a 
full  screen  crosshair  which  provides  accurate  location 
i n f o rma  t ion. 

The  hardware  zoom  feature  o * the  current  implementation 
is  independent  of  a user  proaram.  Three  controls  are 
available  to  the  user  which  do  not  effect  the  actual  image 
stored  on  the  video  memory  tarqet.  The  tkree  controls  are 
an  on/off  switch  to  activate  or  deactivate  the  zoom  feature/ 
a joystick  for  imaoe  positioning  ana  a aain  control  to 
change  maanification  up  to  six  diameters.  The  cooy  on  tn= 
monitor  screen  is  varied  bv  the  use  of  the  three  controls 
and  allows  the  user  a convenient  method  o t examinina  details 
which  may  be  difficult  to  distinauish  in  the  normal  mode. 
Current  1 y(  the  zoom  mode  does  not  modify  the  stored  image. 
This  capability  was  considered  a significant  advantaaer 
since  the  user  could  examine  a portion  of  a display  from  a 
much  qreater  distance  from  the  screen.  The  hardware  zoom 
also  allowed  a user  the  ability  the  filter  cut  unwanted  or 
unneedeo  information. 

A significant  characteristic  of  the  present  terminal  is 
the  capability  to  perform  selective  erasure.  This 
capability  allows  part  of  the  displayed  imaae  to  be  removed 
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without  affecting  the  rest  of  the  image.  At  the  present 
time#  the  hardware  mechanism  to  accomolish  selective  erasure 
entails  redrawing  the  imaae  to  he  erased  in  the  erase  mode. 
If  the  subpicture  being  erased  overlayed  another  subpicture# 
the  erasure  would  cause  the  remaining  subpicture  to  have  a 
gap  in  it#  which  would  then  reauire  a redraw.  However#  only 
the  affected  subpicture  would  have  to  be  redrawn.  Presently# 
this  feature  relieves  the  host  computer  from  havina  to 
refresh  the  entire  display  because  of  some  small  change  in 
the  i mage . 

The  C0N0GRAPHIC-12  display  terminal  at  the  Naval 
Postgraduate  School  has  another  significant  hardware  feature 
that  was  evaluated.  The  present  display  has  the  capability 
of  either  disolayina  an  imaae  in  a black  on  white  mode,  or 
in  a white  on  black  mode.  This  hardware  selection  feature 
allows  a user  to  select  the  most  suitable  image 
present  at i on . Since  a hardware  switch  performs  the  display 
change#  no  demand  is  placed  on  the  host  comcu^er  to  modify 
any  commands  to  the  terminal. 

Another  feature  which  the  C0N0GPAPHIC-12  presently 
supports  is  an  ability  to  interface  to  a device  for  Mrdcnpv 
output.  This  feature  was  not  aval  iade  on  the 
CO NOGRAPHIC-12  at  the  Naval  Postaraduate  School#  but  was 
considered  to  oe  an  important  feature  desirable  to  have  in 
any  display  terminal  used  in  an  aircraft  information 


handl ino  system 


The  Arithmetic  Processor  Extension  as  currently 

I 

implemented  on  the  CONOGR APH T C - 1 2 display  terminal  is  a 

soecial  extension  to  the  display  processor  which  is  used  in 

soecia)  operations  such  as  picture  offsetting,  seal  inn  and 

rotation  or  reflection  operations.  *t  the  present  time, 

this  ability  relieves  the  host  computer  of  the  calculations 

necessary  to  perform  these  functions.  This  means  that  the 

host  spends  significantly  less  time  in  display  list 

manipulation  and  reduces  the  amount  of  oata  that  must  te 

transmitted  to  the  display  processor.  At  this  time*  the 

basic  Arithmetic  Processor  on  the  CONOGRAPHTC-l?  ireecs  track 

of  the  drawing  position  on  the  screen  and  “xercises  control 

over  intensity  variation  and  the  dot/dash  line  capability, 
ft 

\ 

The  Extended  Symbol  Option  of  the  CONOGRAPhTC-1?  as  it 
is  currently  implemented  at  the  Naval  Postgraduate  School  is 
significant.  This  option  uses  the  available  memory  in  the 
*'  C0N0GRAPHIC-12  to  store  predefined  fonts.  Tne  host 

processor  then  causes  the  display  processor  to  draw  the 
symbol  stored  in  its  memory  at  the  qiven  address  without 
needing  any  more  data  from  the  host. 

The  Extended  Symbol  Option  allows  the  user  the  ability 
to  switch  the  display  from  one  related  set  of  symbol 
subroutine^  called  a font;  to  another.  The  fonts  sn> 
contained  in  Read-Only- Memory  (POM).  The  Symbol  Subrout i ne 
Controller  option  is  an  enhancement  of  the  present  extended 
symbol  option  which  allows  a user  to  construct  symbol  sets 
for  storaqe  in  Read-uvrite  Memory  TRAM).  Althouoh  the  desian 
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and  explanation  of  these  options  seemed  to  be  directed 


toward  character  sets,  the  observed  fact  was  that  any 
graphic  subprogram  could  be  loaded  into  memorv  and 
subseauently  executed  by  the  disolay  processor  on  command 
from  the  host  processor.  This  meant  that  static  images  such 
as  an  aircraft  carrier  deck  outline  or  station  view 
selection  pages  could  be  stored  in  the  display  terminal's 
local  memorv. 

when  the  CONOGR A PH  I C - 1 2 disolay  was  placed  in  the  symbol 
mode,  drawina  on  the  screen  was  ac c omn 1 i s h ed  when  the  host 
processor  sent  the  base  address  of  the  font,  and  an  eioht 
bit  byte  which  referenced  the  subroutine.  The  byte  was  used 
as  an  offset  from  the  font  base  address.  The  disolay 
processor  extracted  the  command  from  that  memory  location, 
which  was  a jump  to  a subroutine  command,  ana  then  jumped  to 
the  subroutine,  drew  the  image  and  returned.  Commands  in 
local  memory  were  acted  on  as  though  the  host  processor  had 
sent  them. 

The  significance  of  the  extended  symbol  ootion  ana  the 
symbol  subroutine  ootion  was  the  effect  on  the  data 
transmission  reouirements  necessary  from  the  host  computer 
to  the  display  terminal.  The  data  compression  would  allow 
the  host  to  attend  to  other  tasks,  ana  s i an i f i c ar t 1 v 
decrease  the  f reguencv  of  data  transmission  errors. 
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IV.  SOFTWARE  DESCRIPTION 


In  this  section  a description  of  the  software 
simulation  program  written  to  simulate  the  aircraft 
information  handlina  system  and  evaluate  the  CONOGPAPHIC-I? 
graphics  display  terminal  is  presented. 

A.  DESIGN  CONSIDERATIONS 

The  primary  objective  of  this  study  was  to  evaluate  t n e 
capabilities  of  the  CONOGRAPHIC- 1 2 araohics  disolay  terminal 
as  an  interactive  display  media  for  six  different  stations 
in  an  aircraft  information  handlino  svstem.  The  six 
stations  selected  were  the  Aircraft  Handlina  Officer  ( A C H P ) , 
the  Flight  Deck  Officer  (FDD),  the  Hangar  Deck  Officer 
( H D 0 1 > any  one  of  twelve  different  Sduadron  Maintenance 
Chief  stations,  the  Carrier  Ji raroup  Commander  ( C A G ) , and 
any  one  of  the  twelve  sousdron  ready  rooms.  The  objective 
of  the  software  desiqn  was  to  provide  a display  of 
information  similiar  to  tKat  found  in  the  Johnson  and 
woolley  simulation.  To  accomplish  this  evaluation,  new 
software  tailored  to  the  CONOGR A PH  1 C - 1 2 display  terminal  was 
needed.  The  software  for  this  project  was  written  in  the 
high  level  nroqrammino  1 anquaae  C (111. 

Routines  used  in  the  interface  between  the  °DP-ll/50  and 
the  CONOGR  APH  I C - 1 2 terminal  utilized  in  this  i mp  1 emen  t a t ’ on 
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and  the  routines  necessary  to  use  the  tablet  were  previously 


developed  at  the  Naval  Postgraduate  School  18,51. 

The  primary  objective  of  the  simulatcn  was  to 


demonst  rate 

the 

capabilities  of 

the 

terminal  as 

an 

interactive  device. 

The  oesire 

was 

to  effect 

a 

conversat i ona 1 

tone 

, so  that  the 

user 

wou Id  De  ao 1 e 

t o 

interact  with 

the 

c omou  t e n in  a 

n a t u r a 1 

manner,  usi 

no 

familiar  1 anguaae  and  svmhols.  Specific  attention  was  oiven 
to  developing  a reasonable  set  of  us»r  reautsti  fo1"  esc’' 
station  and  then  to  ma  k i no  it  simple  to  ma«e  r r e reoues*'  srl 
see  immediate  results.  4 prompt  "ess-  » continually 
informed  the  user  of  the  job  sequencer  a - provided  the 
primary  method  for  ac k now  1 e dq i na  user  reauests.  reasonable 
checks  on  a user's  requests  were  made  prior  to  proceeding, 
pa r t i c u 1 i a r 1 y if  the  reaues'  would  cause  an  un i n t en t i on  a 1 

change  in  the  data  base,  or  would  make  it  awkward  tor  tne 

/ 

user  to  recover  from  any  request. 


It  must  be  stressed  that  the  software  that  was  deve'ored 
was  designed  primarily  to  evaluate  the  display  terminal's 
capabilities  at  each  station  and  to  provide  a reasonable  set 
of  user  requests  which  might  be  expected  from  the  station. 
It  was  also  felt  that  routines  to  force  the  user  to  confirm 
requests  were  natural  and  reasonable,  if  it  would  re 
difficult  for  the  user  to  recover  from  an  erroneous  reouest. 


The  simulation  did  not  check 
information  which  a user  entered. 


the  validity  of  the 
For  instance,  it  would 
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allow  a user  to  enter  an  ud  status  tor  an  aircraft#  even  if 
the  aircraft  were  actually  down.  A down  status  aircraft  is 
an  aircraft  which  is  not  in  a flyable  condition.  however, 
the  system  did  perform  some  logical,  checks.  For  instance# 
an  aircraft  actually  on  the  hanaar  deck  may  not  be  moved  by 
the  fliqht  deck  station. 

The  method  used  to  alert  the  user  to  an  unusual  reauest 
was  to  flash  a warnina  message.  This  flasnina  message 
appeared  in  a prompt  field.  Simultaneously#  a bell  was  rung 
which  was  syncronizea  with  the  flashinq  message.  It  was  f «=*  1 t 
that  the  audio  and  visual  response  by  the  display  *ero 
sufficient  to  alert  the  user.  Requests  by  the  user  which 
were  not  predefined  or  were  out  of  seauence  were  ignored. 
The  displav  acknowledged  the  reauest  bv  erasina  t h#»  message 
in  the  prompt  box  and  then  redrawing  it.  This  caused  the 
display  terminal  to  momen t a r i 1 y blink,  which  gave  the  user  a 
response  but  the  terminal  did  not  resnond  to  the  reoues*  . 

The  display  format  and  user  interaction  capabilities  of 
the  Johnson  and  Woollev  simulation  were  the  standards  of 
comparison  used  to  evaluate  the  COfiOGRAPHlC-lc?  terminal. 

The  modular  construction  of  the  program  allowed  for  ease 
of  extension  to  include  more  options.  The  present  set  o * 
user  reauest  actions  were  deamed  sufficient  to  demonstrate 
the  display  terminal  and  host  computer's 
effectively  interact  with  the  use1*. 


ability  to 


The  data  structure  chosen  for  t K i s implementation  could  be 
mapped  to  a lanauaqe  not  having  t * i s feature. 


The  CONDOR APH I C- 1 2 display  terminal  was  interfaced  with 
a PDP-ll/SO  computer  having  6^K  bytes  of  memory  ana  uo  to  16 
million  bytes  of  disk  storaqe.  The  UNIX  operatina  system 
was  designed  to  provide  the  us»r  with  a system  that  was 
simple  and  easy  to  use.  within  this  framework,  powerful 
software  development  and  debuaqina  fools  were  provided. 

The  most  significant  feature  used  in  this  application 
was  the  system  command  language  and  context  editor  which 
could  be  used  to  alter  the  database  prior  to  execution  of 
the  program  (111.  In  this  manner,  different  types  of 
aircraft,  different  aircraft  and  different  souadrons  could 
be  added  to  or  deleted  from  the  simulated  onboard 
complement.  This  procedure  is  explained  in  detail  in 
APPENDIX  A,  USER'S  MANUAL.  Although  this  function  was  not 
strictly  necessary  to  evaluate  the  CO NOGRAPHIC-12  display 
terminal,  it  provided  a more  realistic  simulated  environment 
which  gave  more  credence  to  the  evaluation  results. 

• 

The  second  powerful  feature  used  was  the  f t 1 e-de v i c ° 
feature.  The  term  file-device  will  be  used  r o mean  tne 
ability  to  orogrammat i ca  1 1 y ooen  an  image  file  and  then 
write  the  file  to  the  CO NOGRAPHIC-1  2 display  terminal 
without  havina  to  have  the  simulation  program  process  the 
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file 


Use  of  this  feature  simulated  having  access  to  the 


CONOGRAPHIC- 1 2 Graphics  Display  Terminal  to  simulate  any  one 
of  six  different  stations  at  a time.  fSee  Figure  2).  Tn<* 
structure  also  al 1 owefl  the  appropriate  stations  to  modify 
the  data  baser  and  then  have  an  accurate  data  base  available 
for  use  by  any  one  of  the  other  stations.  Since  the  aim  of 
the  software  was  to  evaluate  the  CONOGR APH I C - 1 2 at  each  of 
the  stations/  two  concurrent  evaluations  were  supported  bv 
the  software  for  the  four  stations  with  interactive 
capabilities.  One  evaluation  determined  the  CCiMCGP APrt T C - 1 2 
terminal's  capabilities  to  function  as  a reneat e r-on 1 v 
device.  This  simulated  the  video  sianal  from  one 
CONOGR APHI C - 1 2 display  terminal  drivino  other  displays#  a 
capability  the  device  presently  has.  The  interactive  view 
available  at  the  station  was  designed  to  evaluate  fhe 
terminal  as  it  would  be  interactively  implemented  onftoara  an 
aircraft  carrier. 

In  order  to  evaluate  the  CD NOGRAPHIC-12  terminal  at 
each  of  the  interactive  stations  as  both  a repeat er-on  1 v 
display  terminal  and  an  interactive  terminal/  provision  was 
made  to  allow  the  user  the  option  of  selectino  toe  desired 
mode.  This  was  done  by  disolavinq  a station  desired  view 
menu/  and  then  allowing  the  user  to  select  the  interactive 
view/  any  of  the  reoeater-only  views/  or  to  switch  stations. 

Selection  of  the  interactive  view  at  an  appropriate 
station  gave  the  user  the  ability  to  evaluate  too 
CONOGR APh IC - 1 2 terminal  as  a dynamic/  interactive  displav 
terminal.  This  view  provided  for  all  the  views  available  in 
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-4  Functional  Control 


•1  — 1-4  Modify  Access 
— - 4 Bead  Only  Access 


'MTA  BASE  ACCESS 

1.  Actual  Aircraft  Locatton 

2.  Scratchpad  Data  Base 

3.  Spot  Plan  Data  Base 

4.  Ma’ite nance  Data  Ba s e 


FUNCTIONAL  VIEW  OF  CONTROL  STRUCTURE 
FIGURE  2 


the  reoe a t e r -on  1 y mode*  allowed  the  user  to  interact  i v®l  v 


manipulate  the 

data  base* 

and  also 

a 1 

1 owed 

the  us»r  to 

switch  stati ons  . 

While  in  the 

i n t e r ac  t i 

v e 

mode  * 

if  the  user 

selected  one  of 

the  views 

a va i 1 ab 1 e 

i n 

the  r eoe a t e r -on  1 v 

mode*  return  from  the  view  was  to  the  station  view  selection 
page  associated  with  that  station,  insteaa  of  the 
interactive  page.  This  was  dene  to  allow  the  user  to  work 
in  the  interactive  mode,  simulate  having  a receater-onl v 
display  terminal  at  the  station  available  for  the  other 
views*  and  then  to  resume  working  in  the  interactive  mode. 
This  constraint  was  introduced  to  allow  a simple  control 
structure  and  at  the  same  time*  r ea 1 i s t i c a 1 1 y simulate 
having  several  terminals*  including  an  interactive  one,  at  a 
station. 

The  Carrier  Airorouo  Commander's  station  was 
selected  as  the  station  demonstrating  a proposed 
implementation  of  a station  without  the  control  structure 
required  bv  the  simulation.  This  station  always  functioned 
as  a reoeat e r-on 1 y display  terminal.  The  user  was  allowed 
to  select  the  initial  view  by  having  a station  desired  view 
selection  paqe.  Cnee  the  initial  view  on  fhe  display  was 
selected*  the  user  was  allowed  to  switch  views  without 
having  to  return  to  the  view  selection  oaoe.  Selection  of 
the  views  availaole  at  the  Gamier  Airorour  Commander's 
station  was  done  by  using  the  PF*  buttons*  but  a ror» 
reasonable  implementation  would  be  to  switch  views  in  the 
same  manner  a regular  television  channel  selector  changes 
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channel s . 


The  other  repeat e r-on 1 y station  in  this  simulation, 
the  Squadron  Readv  Room  station,  was  implemented  by  allowina 
the  user  to  select  the  squadron  the  station  simulateq.  A 
view  selection  oaqe  was  then  displayed  wnich  provided  a list 
of  the  views  available  at  this  station.  Return  from  anv 
selected  view  was  always  to  the  view  selection  oaae.  This 
control  structure  allowed  tKe  user  the  ability  to  evaluate 
the  CO  NOGRAPHIC-12  terminal  as  a repeater-only  terminal 
without  havinq  to  construct  special  ai sol  ay  formats  for  tne 
selected  views.  The  special  formats  would  be  required  in 
order  to  include  a menu.  Since  this  station  should  also  De 
implemented  using  the  previously  described  television 
channel  selector  mechanism,  the  constraint  of  always 
returning  to  the  station  desired  view  selection  paoe  did  net 
affect  the  evaluation  of  the  terminal,  and  was  a reasonable 
method  for  implementing  the  control  structure. 

2 . Data  Pase 

In  order  to  provide  a realistic  simulation  of  an 
aircraft  information  handling  system,  provision  was  made  for 
two  logically  distinct  manipulations  of  the  data  base.  it® 
simulation  provided  a method  to  alter  ti'e  data  base  prior  to 
commeocinn  program  execution.  Provision  was  also  made  to 
store  the  data  base,  as  modified  by  tKe  various  stations 
during  program  execution,  at  the  end  of  execution.  This 
provision  enabled  the  state  of  the  data  base  to  be  preserved 
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intact  between  simulations. 

The  other  distinct  manipulation  of  the  data  base 
occurred  durino  proaram  execution  when  any  or  all  of  the 
interactive  stations  modified  the  data  base. 

The  first  tvoe  of  manipulation  of  the  aata  base  maoe 
extensive  use  of  the  previously  described  file-device 
feature.  Provision  was  made  to  add  or  delete  aircraft# 
aircraft  types  or  sauadrons.  Specific  procedures  are 
outlined  in  APPENDIX  A,  USER'S  MANUAL . This  provision  maoe 
use  of  the  editor  feature  available  on  UNIX,  but  could  be 
easily  implemented  in  an  actual  system.  The  logical  station 
whicn  would  possess  this  ability  would  be  the  Flight  Deck 
Officer's  station.  This  station  controlled  the  aircraft 
entry  to  and  exit  from  the  onboard  aircraft  complement. 

In  an  attempt  to  decrease  the  amount  of  secondary 
storaqe  required  to  store  the  data  base,  only  the 
information  associated  with  the  aircraft  ana  squadrons 
actually  on  board  was  stored.  The  information  stored  in  tha 
data  base  was  sufficient  to  restore  the  state  of  the  data 
base  at  the  end  of  the  last  prooram  execution,  cl  us  or  minus 
any  modifications  made  to  tKe  data  base  when  the  simulation 
was  not  running.  Specific  procedures  to  restore  the  data 
base  are  included  in  APPENDIX  A,  USER'S  MANUAL. 


The  interactive  data  manipulation  caoaolities  of 
simulation  oroqram  dealino  with  the  interactive  stations 
described  in  the  sections  of  APPENDIX  a, 


rh» 

are 


USER'S  manual 
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dealing  with  the  interactive  stations 


Since  the  Drinary  objective  gf  the  software  was  to 
provide  a realistic  simulation  of  an  aircraft  information 
handlina  system  in  order  to  evaluate  the  C0N0GPAPHTC-12 
display  terminals  minim i a 1 consideration  was  given  to  t n e 
memory  reaui  remenf  s of  an  actual  implementation.  There  w<»r<» 
several  reasons  for  this  course  of  action. 


Only  one  CO NOGRAPHIC-12  was  available  for  the 
evaluation.  In  order  to  evaluate  the  display  terminal  at 
the  si*  different  stations,  either  si*  different  evaluation 
proarams  would  have  to  be  written,  or  one  proaram  would  have 
to  be  able  to  support  all  si*  stations.  To  r ea 1 i s t i c a 1 I v 
evaluate  the  terminal  as  a station  in  the  system  with  access 
to  other  stations  ana  the  data  base,  the  second  course  of 
action  was  taken.  As  a result,  the  code  for  all  tne 
stations  and  all  the  data  bases  were  resident  in  the 
simulation  orogram. 


The  second  reason  was  provided  by  the  nature  of  tne 
study.  The  aim  of  the  thesis  was  to  evaluate  the 
COfoOPG APK I C - 1 2 disolav  terminal,  not  to  design  an  actual 
aircraft  information  handlinq  system.  Much  of  the  data  used 
by  the  simulation  orooram  used  a lo  bit  integer  when  one  bit 
would  suffice.  re  efficient  use  of  memory  could  be  made 
bv  packinq  and  unoackinq  the  data,  but  the  expense  in 
processor  time  was  the  determinino  factor. 
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The  third  reason  was  that  in  the  present 
implementation  oi  the  software  interface  between  the  host 
computer  and  the  CONOGR APH I C - 1 2 at  the  Naval  Postgraduate 
Schools  all  the  routines  to  support  the  display  terminal 
must  be  loaded  into  memory*  even  thouah  most  of  them  wer® 
not  required  for  this  simulation.  A realistic  assessment  of 
the  memory  required  would  reaui re  rewriting  the  aevice 
drivers  specifically  to  sunoort  the  CONOGR  ft  PH  I C - 1 2 for  this 
aop 1 i c a t i on  . 


As  a result  of  the  three  major  reason  discussed 
above*  the  followinc  fiaures  may  be  "i si oartina  if  useo  to 
draw  conclusions  for  actual  implementation  measurements. 
Any  conclusions  drawn  from  them  should  be  made  with  extreme 
caution.  The  following  results  were  obtained  by  examininc 
the  object  modules  of  each  module  in  the  simulation  orooram. 
The  numbers  are  of  bytes  in  decimal.  The  data  base  required 
approximately  1°K  to  suooort  144  aircraft. 


MODULE 

PROGRAM  CODE 

D & T ft 

Initialize 

344b 

Setup 

37*0 

226 

I/O 

3030 

650 

Utility 

5372 

? 4 0 

Ma  i n t enanc  e 

222  6 

234 

ACHO 

3954 

242 

FDO , HDD 

3864 

290 

Control 

1418 

256 

Total 

2 7, QRO 

2*138 

FIGURF  3 
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4 . Special  Conventions 


In  order  to  evaluate  the  C0M0GR APH I C - 1 2.  displav 
terminal  as  it  was  implemented  at  t*ie  Naval  Postgraduate 
School  for  use  in  an  aircraft  information  handling  system, 
several  features  normally  available  on  the  display  were 
simulated.  Simulation  of  these  features  was  due  to  the  fact 
that  the  software  support  for  the  new  hardware  in  the  Naval 
Postgraduate  School  Computer  Laboratory  was  not  vet 
available  under  the  UNIX  time  sharing  system.  Simulation  of 
these  features  did  not  effect  the  evaluation  of  the 
C0N0GPAPHIC-12  terminal's  capabilities,  but  did  introduce 
some  conventions  which  must  be  explained. 


The  j oy s t i c k /c u r so r combination  was  simulated  by  use 
of  the  Vector  Genera!  Tablet  and  an  outline  of  the  fliant 
deck  or  hanoar  deck.  The  user  is  required  to  look  away  from 
the  display  terminal  in  order  to  manipulate  the  stylus.  The 
tablet  was  functionally  equivalent  to  a i o v s t i c < /c u r so r 
comb i nat i on  . 


The  extended  symbol 
capability  was  simulated  in 


capability 
the  manne  r 


and  symbol  suorout i ne 
described  previously. 
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V.  EVALUATION 


A.  EVALUATION  CRITERIA 

In  order  to  evaluate  the  CONOGRAPHIC-1 2.  crannies  display 
terminal  Tor  use  in  an  aircraft  information  hardline  system, 
considerable  time  was  soent  in  defininq  the  requirements 
placed  on  the  system  by  each  station.  The  result i no 
hierarchical  reauirements  were  broken  into  two  subarours. 
The  first  subarouo  consisted  of  those  functions  deemed 
mandatory  for  that  station  to  have,  while  the  second 
suoqroup  consisted  of  those  functions  which  would  enhanc® 
the  individual  station's  capabilities.  Six  stations  were 
selected  as  r eo r esen t a t i ve  of  the  different  reaui reverts  a 
station  must  Possess.  These  stations,  the  Aircraft  Mandlino 


Officer  station 
Dec  k Officer 
station,  the 
Sauadron  Ready 
the  stations 


, the  Flight  Deck  Officer  station,  the  Hancar 
station,  the  Sauadron  vaintenance  Chief 
Carrier  Airqrouo  Commander  Station  and  tne 
Room  station,  were  in  qeneral  agreement  with 
in  the  system  proposed  by  Johnson  and  Woo) lev 


17)  . 


In  the  evaluation,  it  was  felt  that  each  of 
should  have  the  ability  to  display  qraohic  i 
well  as  alphanumeric  information.  This 

a 1 ph anume r i c -on  1 y display  devices.  Reducing 
views  available  to  a station  would  chanoe  this 


the  stations 
nformation  as 
ruled  out 
the  number  of 
requi rement , 
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The  following  subsections  list  soecific  items  to  be 
considered  for  each  individual  station  which  were  considered 
to  be  the  most  imoortant  characteristics  and  abilities  the 
Station  must  Dossess.  The  requirements  which  the  terminal 
should  possess  at  any  station  when  used  in  a reneater-onlv 
mode  were  the  same  as  those  listed  for  the  two  r ene a t e r-on  1 y 
stations#  the  Carrier  Airorouo  Commander  station  ana  the 
Sauadron  Ready  Room  station. 


1 . Aircraft  Handling  Officer's  Station 


The 

ACHO  ' s 

display 

must  provide 

a 

wo  r k i na  c opy  o f 

the 

f 1 i g h t 

dec  k » 

called 

a scratchpad. 

The  scratches a is 

used 

t o temoorar i 1 y 

position  a i rc  r a f t i 

n 

oraer  to  develoo 

the 

des i red 

soot 

p'an. 

Since  this 

tation  is  used  ♦or 

future  olann 

ing,  chanaes  made  on  the 

scratchpad  must  not 

affect  the 

data 

base 

Containing 

the 

actual  aircraft 

location. 


Once 

the  ACHO 

is  satisfied  wi 

t h the 

spot  plan 

# i t 

must 

be  recorded# 

or  saved  for 

future 

reference 

and 

distribution. 

In  the 

current  i mo  1 e*en t a t i on # 

the  A C HP 

could 

on  1 y 

create 

one  soot  olan.  This 

was  considered  to 

be  an 

unnatural  restriction#  since  it  limited  the  ACHU's  a o i 1 i t v 
to  effectively  olan  future  soots.  An  improvement  to  tnp 
soot  plan  generation  would  be  to  provide  the  capacilitv  to 
generate  several  spot  plans.  This  would  oive  the  ACHO  tne 
ability  to  olan  several  different  soot  plans  to  handle 
different  continaencies.  This  capability  could  be  easily 
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t* 


and  economically  imolemented  usinn  current  storage 

I 

techniques#  e.g.#  floppy  disk  storaae.  However#  the  ability 
to  store  one  soot  d1 an  was  sufficient  to  provide  a realistic 
simulation  for  the  evaluation  of  the  CONOGRAPHTC-lt5 
terminal . 

In  addition  to  the  scratch  paa#  the  ACHQ  station 
must  be  able  to  display  the  current  fliaht  deck#  the  current 
hanqar  deck,  current  maintenance  status  on  eacn  aircraft# 
and  current  maintenance  information  for  a selected  squadron. 
In  order  to  have  this  ability#  the  ACHO  station  must  have 
) interactive  capabilities.  The  station  must  oav®  some  tvpe 

of  locator  or  coorqinate  input  device  and  some  type  of 
button  or  selector  device.  The  station  must  have  a 

i 

selective  erase  capability.  This  was  reauired  since  tn» 
station  must  have  the  capability  of  dynamically  modifyino 
' selected  portions  of  the  display.  It  would  be  too  expensive 

■ to  transmit  an  entire  display  each  time  the  displav  was 

modi  tied. 

I 

The  ACHD  station  must  have  the  ability  to  produce 

hardcopy.  Hardcopy  capability  would  be  reauirea  in  order 

for  the  ACHO  to  be  able  to  transmit  the  spot  plan  to  the 

Fliqht  Dec*  Officer  for  action  or  i mo  1 e*en t a t i on  . 

An  ffnhanci no  option  which  must  be  consiaered  would 
be  che  ability  to  closely  inspect  selected  portions  o * t r, » 
display  in  order  to  filter  out  unwanted  information  or  to 
distinguish  portions  of  the  oicture  which  might  be  difficult 
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to  see  otherwise.  The  caoability  of  hardware  room  would 
relieve  the  host  comouter  from  havinq  to  redimension  and 
redisplay  a selected  portion  of  a view  to  accomplish  th® 
scale  factor, 

2 . Flight  Deck  Officer's  Station 

The  FDO  station  must  be  provided  with  the  ability  to 
modify  the  actual  location  of  aircraft.  In  the  current 
i mp 1 emen a t i on , the  function  of  the  FDD's  statior  is  critical 
to  the  accuracy  of  the  data  base.  The  station  must  have  the 
ability  to  display  the  current  location  of  all  aircraft  in 
the  onboard  complement.  This  station  would  also  be  tne 
logical  station  to  use  to  enter  new  aircraft  and  new 
souadrons  into  the  data  base. 

In  addition  to  the  current  flight  deck.  the  FDO 
station  must  be  able  to  display  the  current  hanoar  deck,  the 
spot  plan,  maintenance  information  on  a sinqle  aircraft  and 
maintenance  information  on  a selected  snuadron. 

In  order  to  have  this  ability,  the  FDO  station  must 
have  an  interactive  caoability.  The  station  must  have  some 
type  of  locator  or  coordinate  input  device  and  some  type  of 
button  or  selecting  device.  The  station  also  needs  a 
selective  erase  capability,  for  the  same  reasons  suggested 
in  the  ACHO  station  section. 
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3.  Hangar  Deck  Officer's  St- at  ion 


r 
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The  HDO's  station  must  provide  the  c a p a b i 1 i t v to 
move  aircraft  on  the  hanqar  deck,  and  Detween  the  hanoar 
deck  and  the  transition  list.  The  ability  to  modify  tne 
data  base  also  made  the  function  of  this  station  critical  to 
the  accurate  state  of  the  data  base. 

In  addition  to  the  current  hanqar  deck,  the  HOP 
Station  must  have  the  ability  to  display  the  current  fliqht 
deck,  maintenance  information  on  a single  aircraft,  or  toe 
maintenance  informatcn  on  a selected  squadron. 


Since  there  was  no  1 o a i c a 1 difference  between  the 
functions  of  the  HDO  station  and  the  FOG  station,  the  HOP 
station  reauired  the  same  capabilities  mentioned  in  the  FOO 
station  section. 


d.  Souadron  Maintenance  Chief's  Station 


The  Squadron  Maintenance  Chief's  station  must 
provide  the  ability  to  modify  the  maintenance  information 
for  aircraft  in  the  souadron,  and  to  update  the  maintenance 
information  data  base.  The  function  of  updating  the  data 
base  is  critical  to  the  accuracy  of  the  maintenance  data 
base.  The  station  must  also  be  easy  to  interact  with 
because  of  the  number  of  oeoole  who  woulq  be  using  it. 


In  addition  to  beino  able  to  change  information  on 
sauaoron  aircraft  the  station  must  have  the  ability  to 
display  the  current  flioht  deck  and  the  current  hanqar  deck. 
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Information  contained  on  these  two  displays  was  considered 
to  be  important  to  the  scheduling  of  work  on  sauadron 
aircraft. 

Two  enhancing  capabilities  which  the  station  should 
contain  are  hardware  zoom  and  hardcopy.  The  M rst 
capability  would  allow  the  user  to  view  the  display  from  a 


d i stance. 

The 

second  caoab i 1 i t y 

wou Id  be 

useful 

i n 

assisting 

the  ma i 

n t enanc  e 

Chief  in 

the  oer 

formance 

O f 

maintenance 

record 

k eep i na 

duties  bv 

p ro v i d i no 

a recora 

0 f 

each  aircraft. 

5 . Carrier  M rrrcup  Commander's  Station 

The  function  of  the  C A G station  is  to  disolay  the 
current  flight  deck,  the  current  hangar  deck  and  maintenance 
information  on  the  selected  souadron.  This  information 
would  be  regui red  bv  the  Carrier  Airgroup  Commanger  in  order 
to  maintain  managerial  control  over  the  airorour  assets. 

The  CAG  station  did  not  reauire  any  interactive 
capaoility,  but  needed  some  method  availaole  at  the  station 
to  select  the  different  displays. 

6 . Sguadrpn  Ready  poom  Station 

The  function  of  the  Sauadron  Peadv  poom  station  is 
to  display  the  current  flight  deck,  the  current  hangar  dec<, 
maintenance  information  on  that  souadron  ' s aircraft  ana  tr>e 
current  soot  clan.  The  sauadron  maintenance  information 


would  be  reguired  to  assist  the  souadron  commander  1 


maintaining  managerial  control.  The  other  three  displays 
would  be  necessary  for  briefing  flight  crews  and  W e e p i n a 
track  of  the  location  of  all  sauadrcn  aircraft.  The  station 
did  not  reauire  any  interactive  capability,  but  needed  some 
method  available  at  the  station  to  select  the  different 
Oi so  1 ay s . 

B.  EVALUATION  PESUITS 

The  evaluation  of  the  CONOGPAPHIC- 1 ? for  use  as  an 
interactive  and  static  disolay  terminal  in  air  operations 
required  that  the  software  necessary  to  support  the  terminal 
as  well  as  the  hardware  must  be  evaluated.  The  software 
written  for  this  simulation  must  be  evaluated  in  order  to 
insure  that  it  provided  a realistic  simulation  environment. 
The  oasic  objective  of  the  software  design  was  to  crovioe 
the  disolav  format  that  met  the  display  specifications 
established  by  Johnson  and  Woolley.  The  secono  objective 
was  to  evaluate  the  terminal's  ability  to  interact  with  the 
user,  i.e.»  the  man-machine  interface.  The  third  important 
objective  was  to  implement  the  extended  symonl  capability 
available  on  the  CONOGR APH I C - 1 2 terminal. 


The  first  of  these  objectives,  that  of  meetim 
previously  specified  display  formats,  was  accomplished  with 
one  exception.  A decision  was  made  to  eliminate  the 
aircraft  shares  from  the  display.  The  aircraft  side  number 
and  an  orientation  arrow  contained  enouoh  information  to  bn 


without  cluttering  the  disolav. 


functional 


(See  F i gu  re  7 ) 
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The  additional  information  sDout  relative  size  of  aircraft 


did  not  outweigh  the  disclay  clutter  caused  by  the  aircraft 
shapes.  Several  of  the  ACHO's  interviewed  for  the  Johnson 
and  Woolley  simulation  also  notea  that  aircraft  shapes  are 
not  required  for  effective  spot  plan  generation. 

The  second  oojective,  that  of  evaluatino  tne  man-mac h i n» 
interaction  capabilities,  was  accomplished*  although  the 
method  of  user  interaction  was  modified  from  the  Johnson  and 
Woolley  simulation  cue  to  the  devices  availacle  for  data 
entry.  The  orioinal  simulation  used  the  liaht  nen  as  both  a 

t 

locator  device  and  a menu  selection  device.  Because  o*  the 
previously  discussed  hardware  and  software  problem  with  the 
joystick  and  cursor  available  on  the  CONOGPAPHlf. -12  terminal 
at  the  time  of  this  simulation,  a Vector  General  tablet  was 
substituted  for  the  locator  device.  Use  of  the  tablet  did 
not  effect  the  evaluation  of  the  terminal,  but  did  detract 
from  the  simulation  since  the  user  had  to  enter  the  desired 
position  of  the  aircraft  on  the  template  of  the  dec*  drawn 
on  the  tablet,  thereby  interrurtina  the  natural  method  of 
interaction  with  the  display  screen. 

The  use  of  the  prcqram  function  key  (DF*)  button  a«*vice 
instead  of  a liqht  pen  also  forced  the  user  to  enter  each 
aircraft  side  number  one  dioit  at  a time,  and  then  to  select 
another  P F * outton  to  confirm  the  selection.  a h i 1 e this 
method  of  entry  was  not  considered  unnatural,  it  dig  not 
provide  the  natural  selection  method  available  with  a liaht 
pen.  The  same  comment  would  also  apply  to  many  user 

U3 


requests  which  would  modify  the  date  base 


The  third  major  objective,  that  of  i mo  1 ement i nq  the 
extended  symbol  capability,  was  not  met.  The  original 
desire  was  to  place  the  flight  deck  and  hanoar  deck  outlines 
in  the  CQNOGRAPHIC-12  memory.  Ourinq  evaluation  of  tne 
device,  both  outlines  were  d roq r amma t i c a 1 1 y loaded  into  tne 
CONOGR APH I C - 1 2 memory,  but  the  results  were  unsat i sf artory 
due  to  system  interface  problems.  This  inability  t n load 
the  CO NOGRAPHIC-12  memory  did  not  effect  the  evaluation  of 
the  terminal  at  each  station,  but  no  statement  reoarainq 
actual  data  compression  durina  transmission  can  ce  made. 

Specific  evaluation  of  the  terminal  at  each  station  is 
described  in  the  followino  subsections  dealing  with  the 
specific  stations.  Actual  operation  of  each  station  is 
found  in  APPENDIX  A,  USER'S  MANUAL. 

1 . Aircraft  Handling  Officer's  Station 

The  ACHO's  station  display  orovideo  a realistic  set 
of  user  requests  and  capabilities.  I‘i  n e n simulatino  tne 
ACHO'S  station,  the  C0N0GRAPHIC-12  terminal  provided  the 
ACHO  with  a scratchpad,  the  ability  to  position  aircraft  on 


the 

display 

i n prepar a t i on 

for  a soot 

plan,  ana 

the 

ac  i 1 

i tv 

t o 

1 oad  the  des i red 

soot 

plan  into 

memo  r y ana 

then 

display 

i t . 

The 

hardware 

zoom 

feature 

was  cons  i 

de  red 

t n 

be 

indispensable  ana  maa**  close  inspection  of  selected  portions 


au 
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of  the  display  easy 


It  afforded  the  user  the  capability  to 
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easily  read 

s i de 

numbers  of 

aircraft 

spotted  rioht  on 

top  of 

the  f 1 i qht 

dec  k 

out  1 ine. 

W h i 1 e 

the  side  numbers 

were 

readable, 

the 

hardware 

zoom  removed  any  diffi 

c u 1 t y , 

espec i a 1 1 y 

at  any 

d i s t anc  e 

from  the 

display  terminal. 

The  complexity  of  the  tasks  at  this  station  required 
a large  job  menu  and  tended  to  oive  the  display  a sliahtlv 
cluttered  look.  Use  of  a smaller  character  size  "ioht 
improve  the  appearance,  but  miaht  also  make  the  menu  harder 
to  read. 

In  the  evaluation  of  the  CONOGR A PH  I C - 1 2 terminal  as 
an  ACHO  station,  the  display  terminal  met  the  minimum 
requirements  of  quick  response  and  the  ability  to  move 
aircraft.  However,  the  method  of  interaction  using  both  a 
locator  device  and  a button  device  was  awkward.  Sinc*>  this 
station  was  so  critical  to  the  smooth  ana  efficient 
allocation  of  aircraft  resources,  the  reauest  and  v»ri fv 
method  of  interaction,  described  in  the  software  section, 
was  considered  too  clumsy.  This  method  would  probably 
distract  and  irritate  an  ACHO. 


. 


Recent  developments  in  touch  screen  periphe^a' 
devices  would  remove  the  awkwardness  of  the  present 
implementation  and  should  make  this  station  as  easv  to 
manipulate  as  the  ACHO  station  in  the  Johnson  and  W o o 1 1 e v 
simulation.  The  touch  screen  device  would  be  placed  on  noe 
front  of  the  disolay  terminal's  screen.  Presently,  two 
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sides  of  the  device  have  ohotoeletric  sensors,  and  the  two 
other  corresoondi nq  sides  have  lioht  sources.  When  the  user 
touched  the  screen,  the  device  would  be  able  to  determine  an 
X-f  coordinate  Dostion.  This  information  would  p® 
p r oq r amma t i c a 1 1 v used  in  a manner  functionally  eauivalent  to 
the  tablet  and  the  PFK  buttons. 

2 . Flight  Heck  Officer's  Station 

The  FOO's  station  disolav  provided  a realistic  set 
of  user  reauests  ana  capaDilities.  When  t K e CONPbPAPHTC-12 
terminal  was  used  as  an  F00  station,  it  provided  the  F00 
with  the  ability  to  control  aircraft  movement  ana  easily 
manipulate  the  data  base.  The  FQO  controlled  the  aircraft 
on  the  flight  dec*,  and  had  three  lists  of  aircraft  to 
manipulate.  The  three  lists  were  of  airborne  aircraft, 
aircraft  in  transition  between  the  fliaht  aeck  and  the 
hanoar  deck,  and  aircraft  in  a binqo  status.  A fcinno  status 
aircraft  is  an  aircraft  which  has  been  diverted  to  a shore 
1 and i ng  field. 

The  hardware  zoom  feature  was  also  considered 
indisoensable  at  this  station  for  the  same  reasons  discussed 
in  the  preceeding  section. 

The  disolay  format  was  »asy  to  read  ana  understand. 
It  provided  a man-machine  interface  that  was  easy  to 
ooerate.  The  use  of  the  locator  device  and  button  device 
forced  a reauest  and  verify  method  of  user's  desired 
actions,  but  since  the  number  of  tasks  at  this  station  was 
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less  complex  than  those  at  the  ACHO  station,  the  method  was 
not  restrictive  or  unnatural.  Manipulation  of  the  aircraft 
on  the  display  and  in  the  data  base  proved  to  be  easy  and 
natural.  Response  by  the  terminal  to  user  requests  was 
fast.  The  CONOGR APH I C - 1 2 terminal  was  considered 
satisfactory  for  use  as  a FDO  station  disolay  terminal. 

3 . Hanoar  Deck  Officer's  Station 

The  HDO's  station  disDlav  provided  a realistic  set 
of  user  requests  and  caoabilities.  The  main  difference 
, between  this  station  and  the  F D 0 ' s station  was  that  the  H U 0 

station  had  fewer  aircraft  lists  to  manipulate.  Tne  station 
controlled  the  aircraft  on  the  hangar  deck  and  those  on  the 
transition  list. 

Since  the  function  of  the  HDO  station  was  1 oai cal  1 v 
• the  same  as  fh«  function  of  the  FDD  station,  the  same 

- evaluation  and  same  results  aoolied  at  this  station.  Tne 

CONOGRAPhIC-1?  terminal  was  considered  satisfactory  for  us<> 
, as  a HUO  station  for  the  same  reasons  qiven  above  in  the  Fl)0 

section. 

4 . Squadron  Maintenance  Chief's  Station 

The  Sauadron  Maintenance  Chief's  station  orovideq  a 
realistic  set  of  user  requests  and  c aoab i 1 i t i e s . when 

Isimulatina  the  Squadron  Maintenance  Chief's  station,  tn» 

C0N0GRAPHTC-12  terminal  provided  the  station  with  a list  of 
all  aircraft  in  the  sauadron  with  their  current  maintenance 

Li 
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status 


An  operator  could  easily  manipulate  the  maintenance 
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information  for  those  aircraft  in  the  sauadron  using  only  a 
button  dev  ice. 

Although  the  number  of  tasks  at  this  station  was 
considerable^  the  oisolay  format  was  not  cluttered.  Tn? 
user  reouest  and  verify  method  was  also  used  at  this 
station.  It  was  easy  to  maniolate  the  terminal  ana  the  oata 
base.  The  terminal  responded  auickly  to  the  drawino 
commands  from  tKe  host  processor. 

The  previously  mentioned  comments  reaarding  both  the 
hardware  zoom  and  the  black  on  white  or  white  on  black  modes 
also  were  applicable  at  this  station.  In  addition,  tn» 
hardware  zoom  at  this  station  gave  the  user  the  ability  to 
easily  read  the  maintenance  information  display  from  fifteen 
feet  away.  Addition  of  a hardcopy  feature  at  this  station 
was  considered  a reasonable  method  for  extracting  oertinent 
maintenance  information  for  use  in  related  maintenance 
record  keeping  functions. 

It  was  important  for  a Sauadron  Maintenance  Chief  to 
have  the  ability  to  view  both  the  flight  deck  and  hangar 
deck  displays.  These  displays  contained  the  information 
needed  regarding  aircraft  location  to  enable  the  souaaron 
maintenance  chief  to  efficiently  schedule  work. 

The  ease  of  interaction,  the  auick  response  to  user 
requests  and  the  capability  of  tn,  CUNQGh APH I c - 1 £ to  stor, 
predefined  symbols  such  as  the  hanaar  deck  and  the  fliont 
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deck*  plus  the  ability  to  attach  hardcopy  if  reaui rea,  made 
the  terminal  well  suited  for  use  at  this  station. 

5 . Carrier  Airarouo  Commander's  Station 

The  C A G ' s station  display  provided  the  ability  to 
view  tne  flight  deck  display*  the  hanaar  deck  disolay  ana  to 
select  any  one  of  the  sauadrons  onboard  ana  view  the 
selected  squadron's  maintenance  information.  No  interactive 
capabilities  existed  at  this  station,  but  the  rrpsent 
implementation  used  buttons  to  select  the  particular  view  to 
be  displayed. 


Since  the  need  for  an  interactive  capability  did  not 
exist  at  tnis  station,  the  present  C0N0GKAPHIC-1*?  terminal 
at  the  Naval  Postgraduate  School  had  too  many  cacablities  t" 
be  used  merely  as  a repeater  station.  Removal  of  rn*»  input 
devices  and  installment  of  a channel  selector  type  uevice 
would  be  more  in  line  with  the  reoui regents  of  this  station. 
Since  this  chanoe  would  require  a major  engineering  cnanoe, 
a more  reasonable  i mp 1 emen t a t i on  would  be  to  broadcast  tne 
yiaeo  signal  over  the  aircraft  carrier's  television  circuit 
and  use  a conventional  television  at  this  station. 

6 . Sauadrpn  Ready  Ppnm  Station 

The  Sauaoron  Ready  Room  station  disolay  provided  the 
ability  to  view  the  flight  deck  display*  the  hangar  deck 
disolay,  that  squadron's  maintenance  information  ana  the 
soot  plan.  No  interactive  capabilities  existed  at  this 
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station,  but  a method  to  switch  between  desired  views  was 
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required.  The  only  difference  between  this  station  and  the 
CAG  station  was  that  this  station  could  only  view 
maintenance  information  on  its  own  aircraft,  and  had  tne 
ability  to  view  the  scot  clan.  The  ability  to  view  the 
current  spot  clan  was  considered  a reasonable  requirement  in 
order  to  assist  fliqht  crews  in  determining  the  exoected 
location  of  their  aircraft  for  the  next  launch. 


Since  the  neeo  for  an  interactive  cacao i 1 i t v did  not 


exist  at 

this 

station. 

the 

CONOGRAPHIC-1? 

t e r m i n a 1 
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at 

the 

Naval  Postgraduate  School 
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VI.  CONCLUSIONS 


The  problems  in  usina  the  CONOGR  A°H  I C - 1 ?.  graphics 
display  terminal  as  a display  terminal  in  an  aircraft 
information  handling  system  have  been  discussed.  A proposed 
shipboard  implementation  usina  the  CONOGR A PH  I C - 1 2 terminal 
has  been  presented  and  a simulation  of  the  aircraft 
information  handlina  system  using  the  CONOGRAPHTC-l?  display 
terminal  has  been  designed  and  implemented.  As  a result/ 
several  conclusions  with  respect  to  the  C0N0GRAPHTC-1? 
display  terminal  can  be  made. 


The  fundamental  conclusion  was  that  the  Hughes 
C0N0GRAPHIC-1P  Graphics  Display  Terminal  was  ideally  suited 
for  this  application.  This  conclusion  was  supported  tv 
several  observed  facts:  (1)  the  selective  erase  capacilitv 

of  the  terminal  gave  it  a dynamic/  interactive  capability: 
(2)  based  on  observations  made  while  workino  wi tK  tn» 
simulation  program/  the  terminal  and  host  processor  were 
easy  to  interact  with  and  responded  auickly  to  user 
reguests/  (3)  the  terminal  was  capable  of  duplicating 
information  content  of  the  Johnson  and  Aoolley  display:  and 

( 4 ) / the  additional  hardware  capabilities  of  tKe  terminal/ 
hardcopy/  hardware  ?oom,  support  of  repeater  stations/  local 
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Noteworthy  results*  and  conclusions  about  the 
CONOGRAPH  I C - 1 2 are  as  follows: 

The  CO  NOGRAPHIC-12  disDlay  terminal  was  very  easv  to 
interact  with  and  could  he  used  in  a dynamic  application. 
The  disolay  was  also  relatively  inexpensive*  and  for  those 
stations  not  reauirina  an  interactive  capability*  the  cost 
could  be  further  decreased  by  omittino  the  extra  options  not 
required  bv  the  station.  The  COMOGR A PH  I C - 1 2 at  the  Naval 
Postgraduate  School*  which  included  JK  of  internal  memory,  a 
program  function  keyboard*  a separate  scan  converter  zoom 
housing,  joystick*  extended  symbol  processor,  svmhol 
subroutine  controller  and  desk  too  housing  cost  about  <C25K. 
The  basic  model  1201  CO  BIOGRAPHIC  cost  about  $13K. 

The  ability  to  use  raster  scan  storaae  tube  displays  at 
each  station  instead  of  refresh  displays  s i an i f i c an t I v 
reduced  the  amount  of  data  which  hag  to  be  transmitted 
between  the  host  processor  and  the  various  displays.  Use  of 
the  repeater  capability  of  the  terminal  would  completely 
eliminate  any  data  transmission  requirement  between  the  host 
processor  and  the  repeater  station.  Use  of  predefined  *cnts 
in  the  C DNOGR A PH  I C - 1 2 memory  would  also  s i gn i f i c an t 1 v reduce 
the  volume  of  aata  transmission  required  by  the  system. 

The  most  significant  conclusion  that  could  be  made 
about  the  simulation  program  was  that  it  was  effective  and 
gave  the  user  an  accurate  fee)  for  how 
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ACHP  SCRATCHPAD  DISPLAY 


FIGURE  n 
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FLIGHT  DLCk  STATION  display 


FIGURE  6 
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SQUADRON  MAIMFNANCE  CH1FF  STATION  DISPLAY 
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1.  Maintenance  Data  Base:  maint.r 

SQUADRON  NAME 
NUMBER  OF  \ IRC RAFT 

Side  No  . , L<<e  ,Sta  tus  , Down  Day,  Down  Time,  Up  Day,  Up  T ! me  , Fue  1 , Co  nunc  n t , Eve  u t 


2.  Aircraft  Location  Data  Base:  acho.r 

NUMBER  OF  AIRCRAFT 

Side  No., Loo, Direct  ion, Co , Type , X- coord, Y- coord ,Ro  tat  ion 


3.  Scratch  Pad  Data  Base:  scr.r 

NUMBER  OF  AIRCRAFT 

Side  No.  , Local  Ion, Direc  t ion, Go , X- coord, Y*coord,Ro tat  ion 


4.  Spot  Data  Rase:  spot.r 

NUMBER  OF  AIRCRAFT 

Local  ion, Co . X -coo  rd , Y-c  oord , Ro  tat  ion 


DATA  rase  MODIFICATION  FxawplfS 


FIGURE  11 
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VII.  APPENDIX  A - l,)SE,°  1 S mANU&l 

Brief  riesc  r i ot  i ons  o*  the  various  param*»tprs  rrovHe'i 
for  user  interaction  with  the  PDP-11 /SO-CONOGRAPHTC-l? 
system  are  niven  in  the  main  body  of  this  tresis.  T he 
information  contained  in  this  aopendix  is  intended  to 
provide  a guide  to  the  user  in  the  operation  of  the  svst»". 

A.  INTRODUCTION 

I’ 

The  following  sections  contain  the  specific  instructions 
for  oerformina  the  functions  incorporated  into  the 
evaluation  program  at  each  simulated  station.  Instructions 
which  appear  on  the  screen  are  k e o t to  a minimum  and  are 

I 

prompting  in  nature.  It  is  assumed  that  all  operators  would 
receive  t rai ni no  on  the  svstem  and  excessive  memory  would  pe 
consumed  to  store  detailed  instructions.  Secondly,  detailed 
instructions  would  detract  from  the  appearance  of  toe 
display  by  adding  unnecessary  clutter. 

• 

All  desired  changes  on  the  disolav  are  made  bv  pressing 
a Program  Function  Kev  fPFK)  and  using  the  simulated  cursor. 
The  list  of  available  actions  at  each  station.  the  menu, 
contains  the  number  of  the  appropriate  PF*  button  which  is 
associated  with  the  action. 


b2  • 
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Since  only  one  CQNiOGR  A PH  I C - 1 2 device  was  available 


trip 


initial  view  appearing  will  contain  a list  of  the  available 
stations.  Selection  by  the  P F K buttons  enables  the  operator 
to  select  the  desired  simulation  station.  A page  will  tKen 
appear  which  allows  the  operator  to  select  a view  from  that 
station,  or  switch  stations. 

The  four  stations  with  interactive  data  manipulation 
capaoilities,  the  Aircraft  handling  Officer  (AC  HP),  the 
Flight  Deck  Officer  (FDO),  the  Hangar  Deck  Officer  (HPO)  and 
the  Souadron  Maintenance  Chief,  have  one  view  wit1' 
interactive  capabilities.  This  view  also  has  the  capability 
to  select  any  other  view  available  to  the  ocerator  at  that 
station.  Return  from  a selection  of  any  page  Put  tn® 
interactive  oaoe  returns  the  operator  to  the  initial  cane 
for  the  simulated  station,  unless  the  switch  station 
function  has  been  selected.  Tn  that  case,  the  initial 
station  select  caae  appears  and  allows  the  operator  to 
select  the  new  desirefl  station,  or  halt  the  prooram. 

In  an  actual  implementation,  the  functions  of  the 
selected  station  oaae  and  the  interactive  oaoe  could  b<= 
imolementea  bv  having  several  terminals  at  the  station.  One 
terminal  would  be  used  for  the  interactive  display,  and  the 
others  used  as  repeater  terminals.  The  present  svstem  is 
not  a model  of  an  actual  implementation  and  was  desianed  to 
allow  evaluation  of  the  terminal  at  each  of  the  si*  stations 
as  both  a repeater-only  disnlav  and/or  a dynamic, 
interactive  display  terminal.  A detailed  explanation  of  tr» 
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structure  is  found  in  the  software  description 
section  of  the  thesis. 

The  Carrier  Airorouo  Commander  (CAG)  station  was 
selected  to  demonstrate  the  Drooosed  implementation  of  an 
actual  stand-alone  station  without  the  previously  mentioned 
artificial  constraint. 


The  evaluation  oroqram  was  designed  with  the  concepts  of 
human  engineering  in  mind.  One  of  the  attributes  of  a ^ u m a n 
engineered  system  is  its  ease  of  use*  which  implies  ease  o* 
error  correction.  This  characteristic  was  one  of  several 
implemented  in  the  simulation.  Fntrv  and  request 
verification  provides  a mechanism  to  prevent  and  recover 
from  operator  errors. 


b.  AIRCRAFT  HANDLING  OFFICER  STATION 

Having  selected  the  Aircraft  Handling  Officer's  station, 
the  operator  will  see  a list  of  the  views  available  at  this 
station.  The  views  are  the  scratchpads  the  soot  plan,  the 
current  flight  decs*  the  current  hangar  deck*  and  souagron 
maintenance.  The  operator  also  has  the  option  of  switchino 
stations  at  this  time. 

The  interactive  view  at  this  station  is  the  scratchpad. 
Selection  of  the  appropriate  PFK  button  for  the  remaining 
views  will  cause  the  display  to  erase  and  then  display  tne 
selected  view.  The  prompt  message  "<CR>  FOR  ''EXT  vltt,"  also 
appears  on  the  display.  To  chanoe  views*  press  any  rF* 
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button.  The  display  is  erased  and  then  displays  the  initial 
station  view  selection  page  for  this  station.  Selection  of 
a PFK  button  which  does  not  have  a corresnonaina  view  will 
cause  a flashina  "INVALID  SELECTION"  message  to  apcear  in 
the  lower  middle  of  the  display.  The  operator  then  must 
make  an  appropriate  PFK  button  selection. 


The  following 
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1.  Scratchpad  - p F K 1 


Selection  of  this  PFK  button  enters  the  operator 
into  the  interactive  view  available  at  this  station.  Refer 
to  F jaure  4 for  a picture  of  the  display  in  this  mode.  Tne 
operator  has  a disclay  of  th»  flight  deck  outline*  all 
aircraft  on  the  scratchpad  flight  deck  with  their  side 
number*  location  and  orientation*  a menu  of  the  jobs 
available  at  this  station*  a prompt  message  box*  an  aircraft 
orientation  angle  guide*  and  lists  of  aircraft  side  numbers. 
The  number  of  lists  available  depends  on  the  state  of  toe 
disolay.  If  the  A C H 0 previously  selected  the  " Dinar 
Scratchpad"  function,  the  list  displayed  will  be  of  all 
aircraft  currently  onboard  except  for  those  in  a hi^qo 
status*  otherwise  t^e  display  will  have  a list  of  airborne 
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aircraft  and  a list  of  aircraft  on  the  hangar  deck 
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status  aircraft  is  an  aircraft  which  has  been  diverted  to  a 
shore  landing  field. 

Specific  instructions  for  the  operator  to  operate 
the  station  in  the  interactive  moae  follow.  The  prompt 
message  "SELECT  JOB"  appears  in  the  promot  box*  ana  the 
display  terminal  waits  for  the  operator  to  select  a job  from 
the  job  menu . 

a.  A/C  Status  - °F K 0 

This  PFK  button  allows  the  operator  to  obtain 
the  maintenance  status  on  one  aircraft.  The  prompt  message 
"ENTER  SIDE  N U M R E R " aooears  in  the  nromot  box  anc  the 
operator  enters  the  aircraft  side  numpor  one  numeral  a*:  a 
time  using  the  PF*  huttcns.  The  numeral  is  echoed  back  to 
the  operator  above  the  SELECTED  A/C  text.  Once  the  operator 
has  entered  the  three  numeral  side  number,  the  prompt- 
messaoe  "PFK  29  OR  <CP>"  is  displayed  in  the  rromrt  cox. 
Selecting  PFK  button  29  will  then  disolav  the  maintenance 
status  for  that  aircraft,  unless  the  aircraft  is  not  in  tn® 
onboard  complement. 

If  the  selected  aircraft  is  not  in  the  onboard 
complement,  a flashing  "A/C  NOT  TN  CO^PLF^ENT"  message  w ’ 1 ' 
appear  in  the  prompt  box,  followed  by  an  "EMTFR  STQE  NUVBER" 
prompt.  If  the  operator  has  mistakenly  entered  the  sid® 
number  of  an  aircraft  which  is  not  desired,  press  any  PFK 
button  except  PFK  button  ?9.  The  prompt  message,  " c T E 3 
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SIDE  NUMBER 
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will  aqai  n aonear  in  the  prompt  box 


a r d the 
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ooerator  proceeds  as  before. 


Maintenance  information  on  the  selected  aircraft 
will  remain  on  disolav  until  the  operator  selects  the  next 
desired  job.  At  this  time/  the  prompt  box  will  have  the 
message  "SELECT  J 0>B  " , and  the  simulated  station  will  wait 
for  the  ooerator  to  select  a new  job. 


b.  Current  FD  * °F*  1 


Selection  of  the  CURRENT  FD  PFK  button  will 
erase  the  disolav  and  then  disolav  the  current  fliaht  deck. 
The  prompt  message  " < C R > FOR  NEXT  VIEW"  will  acoear  at  the 
bottom  of  the  display.  When  the  ooerator  has  finished 
viewing  the  current  fliaht  deck,  selection  of  any  PFK  button 
will  erase  the  display  and  display  the  initial  desired  view 
menu  for  this  station. 


C.  Current  HO  - PFK  ? 

Selection  of  the  CURRENT  HQ  pfk  outtcn  will 

erase  the  display  and  ♦'hen  display  the  current  hanoar  dec*. 

The  prompt  messaqe  ana  return  to  the  initial  desired  view 

selection  oaae  for  this  station  is  the  same  as  described 
above  in  the  CURRENT  FD  subsection. 

d.  Maintenance  - PFK  3 

Selection  of  the  MAINTENANCE  D F k button  will 

erase  the  aisrlay  and  then  display  a list  of  sauadrons 
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current  1 v on  board.  T^e  operator  then  presses  thp 
appropriate  PFK  Dutton  c o r respond i no  to  the  desired 
sauadron,  and  the  complete  maintenance  status  for  the 
selected  sauadron  is  displayed.  (See  Fiaure  9 ) . T n p 
orompt  message  and  return  is  the  same  as  described  above. 

e.  Spot  Plan  - PpK  4 

Selection  of  the  SPOT  PLAN  PFK  button  will  erase 
the  display  and  then  display  the  current  spot  plan.  (See 
Figure  5).  Selection  of  this  button  does  not  caus*  an 
update  of  the  spot  olan,  but  displays  the  last  spot  plan 
created  by  the  * C d 0 . The  prompt  message  and  return  is  the* 
same  as  described  above. 


f . Ada  To  Spo  t 

Selection  of  the  ADO  To  S D 0 T PFK  button  allows 
the  operator  to  add  an  aircraft  to  the  scratch  nad.  Th» 
operator  enters  the  aircraft  side  number  in  the  same  manner 
described  above  unaer  A/C  STATUS.  The  selected  aircraft 
will  apeear  just  below  the  fliaht  dec*  outline  ana  t r « 
prompt  messaoe  "PFK  1 IF  GO"  appears  in  the  cromct  box. 
Selection  of  PFK  button  1 will  place  the  aircraft  in  tne 
list  of  aircraft  desiematoa  as  the  aincraft  to  be  launched 
when  the  soot  plan  is  updated.  Selection  of  any  other  PFK 
button  will  allow  the  operator  to  o 1 a c <=“  the  aircraft  on  tne 
scratchpad  for  location  transfer  on  the  sept  plan. 
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If  the  aircraft  is  actually  on  the  hangar  dec* 
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the  prompt  message  "WHICH  ELEVATOR"  appears  in  the  pro«Dt 
box.  The  operator  enters  the  appropriate  PEK  Dutton 
corresponding  to  the  desired  elevator.  The  aircraft  side 
number  will  be  entered  into  the  correct  array  for  the 
elevator  traffic  on  the  soot  ol an.  The  aircraft  will  then 
appear  on  the  view  just  below  the  flioht  deck  outline. 

The  next  oromot  messaoe.  "PEK  30  OP  INPUT  ANGLE" 
appears  in  the  prompt  box.  At  this  time  the  operator  "av 
change  the  orientation  of  the  aircraft*  or  confirm  the 
present  orientation.  The  operator  presses  PEK  button  30  if 
satisfied  with  the  present  aircraft  orientation.  To  chanqe 
the  aircraft  orientation,  the  operator  selects  the  desired 
orientation  by  oressina  the  appropriate  PEK  button 
corresponding  to  the  PPTATTON  ANGLE  text  available  on  the 
disclay.  Currently  eight  different  aircraft  orientations 
are  available.  The  allowed  orientations  will  rotate  t n e 
aircraft  to  correspond  to  the  operator's  choice.  Any  anal  » 
selected  which  is  not  on  the  current  ROTATION  ANGLE  text 
will  cause  the  aircraft  to  be  oriented  toward  the  now  of  the 
aircraft  carrier. 

When  the  operator  is  satisfied  with  the  aircraft 
orientation,  press  pFK  button  30.  otherwise,  press  anv  other 
PEK  button.  The  prompt  messaae  "PFk  30  °R  < C R > " will  ij» 
displayed  to  remind  the  operator  of  the  seguence. 
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Uoqh  completion  of  the  aircraft  orientation 
sequence/  the  p r omp  t messaae  "SELECT  POSITION"  anpears  in 
the  prompt  bo*.  In  the  current  implementation/  the  operator 
positions  the  aircraft  usina  the  tablet  pen  and  the  tablet 
overlay.  Depress  the  pen  on  the  tablet  at  the  desired 
position/  and  the  aircraft  will  appear  on  the  flight  deck 
outline  at  the  selected  position.  The  prompt  messaae  "PpK  P 
OR  <CR>"  will  appear  in  the  prompt  box. 

If  the  operator  is  satisfied  with  the  aircraft 
location/  press  PFK  button  fl.  This  causes  the  aircraft 
location  to  be  entered  into  the  scratchpad  data  base  and  the 
prompt  messaae  "SELECT  JOB"  to  aonear  in  the  prompt  box , 
completing  the  ADD  TO  SPOT  sequence. 

If  the  operator  is  not  satisfied  with  the 
aircraft  position/  press  any  PFK  button  except  PFK  button  8. 
This  will  cause  the  "SELECT  POSITION"  prompt  message  to 
aooear  in  the  prompt  box , and  the  operator  selects  the  new 
desired  position.  The  aircraft  will  be  erasec  from  its 
present  position  and  crawn  in  the  new  position. 

g.  Delete  from  Spt  - PFK  a 

Selection  of  the  DEIETE  F R 0 v SPT  °FK  button  will 
prompt  the  operator  for  the  aircraft  side  number.  The 
operator  will  next  see  a "WHICH  FLEvATOR"  prompt  messaae. 
An  appropriate  entry  causes  the  aircraft  to  disappear 
the  view  and  to  be  placed  in  the  correct  list  for  the  soot 
plan. 
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Selection  of  the  MOVF  PFK  button  allows  the 
ooerator  to  move  an  aircraft  from  one  oosition  to  another  on 
the  scratch  Dad  and  c h a n q e or  confirm  the  aircraft's 
orientation.  The  ooerator  enters  the  aircraft  side  number 
in  the  manner  described  above,  and  the  aircraft  will  be 
erased  from  the  scrachoad  and  anoear  just  below  the  fliaht 
deck.  The  Dromrt  messaae  "PFK  30  OP  <CP>"  aroears  in  the 
promot  bo*  and  the  ooerator  confirms  the  aircraft 
orientation,  or  selects  a new  one  a*-  this  time,  usi^a  the 
same  Drocedures  outlined  above.  When  the  ooerator  is 
satisfied  with  the  aircraft  orientation,  select  the  new 
aircraft  oosition  in  the  same  manner  outlined  above. 

1.  Scratch  to  Curr  - PFK  9 

Selection  of  the  SCRATCH  TO  CURR  DFK  button  will 
erase  all  the  aircraft  on  the  scratchpad  and  then  initialize 
the  scratchpad  data  base  to  match  the  actual  aircraft 
location  data  base.  Tt  will  then  draw  the  aircraft 
currently  on  the  fliqht  deck,  and  uodate  the  airborne  and 
hangar  lists  on  the  scratchoad  di  sol  av.  ^election  of  this 
PFK  button  will  cause  a flashino  "SCRATCH  TO  CURRENT  J ? '* " 
messaae  to  aooear  in  the  oromot  bo*.  If  th®  operator  reallv 
desires  to  initialize  the  data  base  to  the  actual  aircraft 
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location,  reselect  PFK  button  9 
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Clear  Scratch 
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Selection  of  tho  CLEAR  SCRATCH  PFK  button  „ i 1 1 
erase  all  the  aircraft  on  the  scratchpad  and  in  the  two 
lists.  It  then  lists  all  the  onboard  aircraft  side  numbers* 
exceDt  those  in  a binoo  status#  on  an  available  list. 
Selection  of  this  P p K button  will  cause  a flashina  "CLEAR 
SCRATCH  ???"  messaqe  to  aooear  in  the  Dromot  box.  If  the 
ooerator  really  desires  to  cl  ace  all  aircraft  on  the 
available  list#  reselect  PFK  button  10. 

«.  Scratch  To  Soot  - PFK  11 

Selection  of  toe  SCRATCH  TO  SPOT  PFK  button  will 
transfer  all  aircraft  which  have  been  m an  i ou  1 a t eo  by  the 
operator  t0  the  snot  clan,  eras®  the  display  and  display  the 
current  sent  ol an.  Selection  of  this  pFK  button  will  cause 
a flashinq  "SCRATCH  TC  SPOT  ???"  message  to  aooear  in  the 
crotot  box.  If  the  operator  really  desires  to  uodate  the 
soot  ol an  with  the  information  from  the  scratchrad#  r»se! »ct 
PFK  button  11.  The  function  of  this  PFK  button  will  alter 
the  current  snot  dan.  The  ooerator  should  select  PFK 
button  4 to  view  the  current  soot  d an  without  m o d i f y i r.  q it. 

1.  Switch  Station  - PFK  SI 

Selection  of  this  PFK  button  erases  the  disp’av 
and  then  displays  tKe  initial  station  selection  oaq®.  Use 
of  the  SWITCH  STATION  PFk  button  will  bvoass  the  station 
view  selection  oaoe  at  this  station  and  allow  the  operator 
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the  option  of  simulstina  a new  station 


or  halting  the 


simulation.  , 


2.  Soot  p1an  - PFK  2 


Selection  of  this  PFK  button  allows  the  operator  to 
view  the  current  soot  olan  with  the  terminal  functioning  in 
the  reoeater-onl y mode.  The  display  will  be  erased*  and 
then  draw  the  current  soot  plan.  Tn  addition,  the  prompt 
messaqe  " < C R > FOR  N F X T VIFfl"  is  disolayeo  on  tne  lower  left 
side  of  the  disolay.  .n  h e n the  operator  has  finished  viewing 
the  current  soot  olan,  press  any  pFK  button.  The  display 
will  be  erased,  and  then  display  the  station  view  selection 
page  for  this  station.  Return  from  this  view  is  r h e same  as 
previously  described  in  the  ACHO  section. 


3.  Current  Flioht  Dec  k ~ P p K 3 


Selection  of  this  PFK  button  allows  the  operator  to 
view  the  current  fliqht  deck.  The  procedure  to  chanae  vie«s 
is  the  same  as  outlined  in  the  proceeding  section. 


4 .  Current  Hanaar  Deck  - PFK  4 


Selection  of  this  PFK  button  allows  the  operator  to 
view  the  current  hangar  geek.  The  procedure  t-  o change  v l e w s 
is  the  same  as  that  outlined  above. 


5.  Souadron  Maintenance  - PF*  R 


Selection  of  this  PFK  button  erases  the  display  and 


then  displays  a list  of  the  snuaarons  currently  onooara, 


T*e  operator  mav  select  the  aoprooriate  PFk  tut  ton 
corresponding  to  the  desired  souadron.  navinq  selected  the 
sauadron,  the  display  is  erased  ana  then  displays  the 
selected  squadron's  name  and  the  maintenance  information  for 
the  squadron.  (See  Fiqure  P ) . Return  from  this  view  is 
the  same  as  described  for  returning  from  the  soot  plan  vi»«, 

6 . Switch  Station  - PFK  ~5 1 

Selection  of  the  SWITCH  STATION  p F K outton  will 
erase  the  current  display  and  return  th«  operator  to  the 
initial  station  selection  view.  At  this  point,  the  ooeratcr 
may  select  the  appropriate  PFK  button  corresponding  to  a new 
simulation  station,  or  the  operator  may  halt  the  procram. 
The  SWITCH  STATION  PFK  button  is  the  only  means  of  e n t ® r i n a 
another  station's  simulated  environment. 


C.  FLIGHT  DECK  OFFICER  STATION 


Having  selected 

t he 

Fliaht  Deck  Office 

r's  station,  t 

h p 

operator  will 

see 

a 

list 

of  the  v i ews 

available  at  t h 

1 s 

station.  The 

views 

are 

the 

current  f 1 ionr 

deck,  the  current 

h anna  r dec  k , 

the 

soot 

plan 

, and  scuaaron 

maintenance.  T 

n p 

operator  also 

has  the  option 

Of  Switching 

st  at i cns  at  t h 

l S 

time. 

| 

The  interactive  view  at  t h 
flight  deck.  Selection  of  t 
the  remaining  views  will  cause 
display  the  selected  view. 

l.  . _ 


is  station 

is  the 

Cur 

r ph  r 

h e anp  roo  r i 

ate  PFK  button 

4 or 

the  display 

to  erase 

ana 

t^en 

The  prompt 

message 

"<fR> 

FuP 

NEXT  VIEW"  also  appears  on  the  display 


Fressi no  any  PFK 


button  allows  the  operator  to  chanoe  views.  The  display  is 
erased  and  then  displays  the  initial  station  selection  page 
o*  views  available  at  this  station.  Selection  of  a PFK 
button  which  does  not  have  a corresponding  view  will  cause  a 
flashina  "INVALID  SELECTION"  message  to  aooear  in  the  lower 
middle  of  the  display.  The  operator  then  must  make  an 
appropriate  PFK  selection. 

The  following  sections  describe  the  iobs  available  to 
the  operator  at  this  station.  Each  view  will  be  described, 
along  with  the  functions  available  at  this  station.  Tne 
interactive  view  is  described  first,  and  the  function  of 
each  PFK  button  at  this  view  is  described. 

1 . Current  Flight  Deck  - PFK  1 

Selection  of  this  PFK  button  enters  the  operator 
into  the  interactive  view  available  at  this  station.  cefer 
to  Figure  6 for  a picture  of  the  display  in  this  mode.  The 
operator  has  a display  of  th»  flight  deck  outline,  all 
aircraft  on  the  deck  with  their  side  number,  location  and 
orientation,  a menu  of  the  jobs  available  at  this  station,  a 
prompt  message  bo*,  an  aircraft  orientation  angle  guide,  and 
three  lists  of  aircraft  side  numpers.  The  three  lists  are 
lists  of  those  aircraft  which  are  airborn®,  in  a transition 
status  between  the  flight  deck  ana  the  hanaar  deck,  and  a 
list  of  those  aircraft  in  a binoo  status.  Spec i f i c 
instructions  for  the  operator  to  operate  the  station  in  this 


moae  follow.  The  prompt  message  "SELECT  JOB"  appears  in  the 


promDt  box. 

and  the  disolay  terminal 

then 

waits 

for 

the 

operator  to  select  a job  from 

the  job  menu 

. To 

select 

the 

des i red  j ob  * 

the  operator 

must  oress 

the 

PKE 

but  ton 

corresponding 

to  that  job.  A 

description 

o f 

each 

0 f 

the 

functions  available  at  this  station  follows. 

a.  A/C  Status  - PFK  \ 

To  obtain  the  maintenance  status  on  one 
aircraft*  the  ooerator  selects  the  A/C  STATUS  PEK  button. 
This  causes  an  "ENTER  SIDE  NUMBER"  oromot  messaoe  to  appear 
in  the  oromot  box.  The  job  seouence  is  identical  to  that 
described  in  detail  in  section  9.1. a*  with  the  same  results. 
Maintenance  information  on  the  selected  aircraft  will  remain 
on  display  until  the  operator  selects  the  next  riesireo  job. 
At  this  time*  the  prompt  box  will  have  the  messaae  "SELECT 
JOB"*  and  the  disolay  will  wait  for  the  operator  to  s»l ®ct  a 
new  job. 

b . Soot  Plan  - PFK  2 

Selection  of  the  SPOT  PLAN  pek  button  will  eras® 
the  disolay  and  then  display  the  current  soot  olan.  The  job 
sequence  is  identical  to  that  described  in  section  9.?. 

c.  Current  hT  - PEK  3 

Selection  of  the  CURRENT  HD  PFk  button  will 
erase  the  display  a no  then  disolay  the  current  hanaar  heck . 
The  prompt  message  and  return  to  the  initial  desired  view 
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page  for  this  station  is  the  same  as  aescribeo  in  section 

B.  1 .c  . 

d.  Maintenance  - PFK  H 

Selection  of  the  maINTEN'ACE  pFK  outton  will 

erase  the  disolav  and  then  display  a list  of  sauadrons  on 

board.  The  job  sequence  is  the  same  as  that  described  in 

section  B.l.d. 

e.  Add  To  FD  - PFK  5 

Selection  of  the  ADD  TO  FD  PFK  button  allows  the 
operator  to  add  an  aircraft  to  the  flioht  deetc  from  the 
airborne  list#  the  transition  list*  or  th»  hi nqo  list.  The 
procedure  is  identical  to  that  described  in  detail  in 
section  B.l.f. 

f.  Delete  From  FD  - PFK  h, 

Selection  of  the  DELETE  FPOu  pq  pFK  button 

allows  the  operator  to  delete  an  aircraft  from  the  flioht 
deck  and  ol ace  it  on  the  airborne  list*  the  transition  list 
or  the  bingo  list.  The  procedure  is  identical  to  that 
described  in  section  P.l.a.  If  the  aircraft  is  not  on  the 
flioht  deck,  the  flashinq  messaoe  M A / C M0VEv£.NT  NOT  A L L P F D " 
will  appear  in  the  prompt  oox*  followed  bv  an  "FNTEP  STOE 
NUMB  E P " prompt. 

If  the  aircraft  is  on  the  flioht  deck,  it  will 
disappear  from  the  flioht  deck  and  appear  just  below  the 
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flight  deck.  The  prompt  messaqe  "1-ATR,  <?-TPAfS,  3-BTNOO" 
then  appears  in  the  prompt  bo*.  Selection  of  PFk  cutton  1 
or  3 erases  the  aircraft  from  the  view  and  nlac^s  it  on  the 
airborne  or  bingo  list  as  aoorooriate.  Selection  of  pFK 
button  ? will  cause  the  prompt  messaqe  " ft  w I C H ELEVATOR"  to 
appear  in  the  prompt  bo*. 

The  ooeraf or  then  presses  the  aoprooriate  pFk 
button  corresponding  to  elevator  1 through  elevator  q . An 
invalid  selection  will  cause  a flashing  "INVALID  SELECTION" 
selection  messaoe  to  appear  in  the  prompt  bo*#  followed  bv  a 
"WHICH  ELEVATOR"  message.  Havinq  selected  the  aonropriate 
PEK  button,  the  aircraft  is  erased  from  the  display  and  its 
side  number  appears  on  the  transition  list,  followed  by  a 
"SELECT  JOB"  message  in  the  prompt  box. 

q.  Move  - DF*  7 

Selection  of  the  mqvE  PFK  button  allows  the 
ooerator  to  move  an  aircraft  from  one  position  or  the  flight 
deck  to  another  position  on  the  flioht  deck,  and  change  the 
selected  aircraft's  orientation.  The  procedure  is  identical 
to  that  described  in  section  B.l.h,  except  that  the  station 
is  not  allowed  to  move  aircraft  which  am  not  on  the  flioht 
deck. 


h.  Switch  Station  - p F K 31 

Selection  of  the  SWITCH  STATION  PFk  button  will 


erase  the 


current  display  and  return  the  operator  to  tne 


initial  station  selection  view  in  tHe  same  manner  described 


I 


in  section  B.1.1. 

2 . Current  Hanoar  Dec<  - PFK  2 

Selection  o*  this  PFK  button  allows  the  ooerator  to 
view  the  current  hanoar  deck  in  a r eoea t e r -on  1 y mode.  This 
view  is  the  same  as  that  described  in  oetail  in  section  6.4. 

3 . Soot  Plan  - PFK  j 

Selection  ot  this  PFK  button  allows  the  operator  to 

* 

view  the  current  soot  plan.  (See  Figure  S).  The  nrnc»aur“ 
to  chanae  views  is  identical  to  that  described  in  section 

B.2. 

4 . Squadron  Maintenance  - p F * 4 

Selection  of  this  PFK  button  erases  the  display  and 
displays  a list  ot  the  souadrons  currently  onboard.  The 
procedure  is  the  same  as  that  described  in  section  B.S. 

6 . Switch  Station  - PF*  31 

Selection  of  this  PFK  button  erases  the  display  and 
then  disolays  the  initial  station  selection  page» 
same  manner  described  in  section  B.b. 


L. 

1 M. 
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in  the 


D 


HANGAR  DECK  OFFICER  DISPLAY 


Havina  selected 

the 

Hanaar  beck 

Officer 

' s 

S t a t ion. 

the 

operator  will  see 

a 

list  of  t h 

e views 

a v a i 

1 ah  1 e at 

this 

station.  The  vi ews 

are 

the  current 

h anoa  r 

deck 

, the  current 

f 1 i ah  t dec  k , and 

souadron  maintenance. 

The 

ooerator 

also 

has  the  ootion  of  switchina  stations  at  this  time. 


The  interactive  view  at  this  station  is  the  current 


hangar  dec  k . 

Selection  of 

the  aoc  r oc  r i 

ate 

PFK 

button  at 

this  station 

for  the  remaining 

views 

i s i 

dent 

i C a 1 

to  the 

description 

given  in  the  FI 

i ah  t 

Deck 

Of  f i 

ce  r ' 

s station 

section.  The 

following  section 

will 

desc  r i 

be 

the 

f unc  t i on 

of  the  PFK  buttons  on  the  interactive 

pace 

tor 

this 

S t a t ion. 

Refer  to  Fiqure  7 for  a oicture  of  the  display  in  this  mode. 
Since  many  of  the  functions  of  this  station  are  identical  to 
those  on  the  Flight  Deck  Officer's  display,  attention  will 
be  given  to  the  differences  between  this  station  and  t n e 
fliaht  deck  station. 


1.  Current  Hangar  Dec k - PFK  l 


Selection  of  this  PFK  Hutton  «nters  the  ocerator 
into  the  interactive  view  available  at  this  station.  In? 
ooerator  has  a display  of  the  h annar  deck,  all  aircraft-  on 
the  deck  with  their  s i oe  number,  location  and  orientation,  a 


menu  o f 

the 

jobs  available  at  th 

is  s t a t i 

on  , 

a 

O r o ■**  P t 

message 

box,  an 

a i 

rcraf f orientation 

anq  1 e 

guide. 

and  a 

list 

o t 

a i rc  r a f t 

i n 

transition  between 

the  f 1 

i oh  t 

deck 

ang 

the 

hangar 

deck 

. Open  at  ion  of  this 

Station 

i s 

i d e n t i c a 

1 t O 

t n o 

procedures  described  for  ooeratina  fhe  Flight  Deck  station. 


This  station  does  not  have  the  capability  to  view  the  soot 
plan.  Aircraft  may  only  be  entered  onto  the  hangar  deck  via 
the  transition  list,  and  may  only  be  erased  from  the  view  bv 
placing  the  aircraft  on  the  transition  list. 

The  procedures  to  enter  the  aircraft  onto  the  hanaar 
deck  are  identical  to  the  procedures  for  entering  aircraft 
onto  the  flight  deck.  To  delete  an  aircraft  from  the  hangar 
deck,  the  ooerafor  selects  the  DELATE  F H 0 M HD  pFK  button. 
The  prompt  message  "WHICH  ELEVAT0D"  will  aooear  in  the 
prompt  bo*.  It  is  assumed  fhe  aircraft  will  be 
transitioning  to  the  flight  deck,  and  the  operator  is  only 
reguired  to  enter  the  elevator  number  c o r r e scond i ng  to  roe 
elevator  which  will  be  used.  The  same  restrictions 
regarding  aircraft  movement  and  selection  oiven  for  toe 
flight  deck  are  applicable  at  this  station. 


2 . Delete  Status  - pf*  ? 

This  station  gives  tKe  operator  the  option  o* 
deleting  the  maintenance  snafus  information  on  a selected 
aircraft  as  a separate  function.  Selection  of  fhe  DFLFTF 
STATUS  PFK  button  will  erase  the  information  on  the  aircra** 
currently  being  displayed.  I r is  not  necessarv  for  roe 
operator  to  delete  the  aircraft  maintenance  status,  since 
selection  of  anv  iob  at  t^is  station  will  automatically 
delete  ft,  but  th»  operator  is  given  tne  notion  of  “rasing 
the  information  wirhout  having  to  initiate  another  job 


M 


~ 


request  . 


Function  of  the  PF*  Duttons  associated  with  toe 
reoea t e r -on  1 y mode  are  identical  to  those  described  aocve 
for  the  Flioht  Deck  Officer  station. 

E.  MAINTENANCE  DISPLAY 

Having  selected  the  Sauadron  uaintenanc°  C h i e f Station, 
the  ooerator  will  see  a list  of  the  souaorons  currently  on 
board.  The  ooerator  selects  the  aoorcoriate  PFk  button 
corresoon ding  to  the  simulated  sauadron.  Tne  rex*'  view  will 
have  a list  of  the  available  views  at  this  station.  The 
views  are  maintenance,  current  flight  dec*  and  current 
hanqar  dec*.  The  ooerator  mav  also  chose  to  switch  sta*  ions 
at  this  time.  Selection  of  the  cor rescond i na  RFK  button 
will  disolav  that  view.  .‘then  the  ooerator  has  finished 
viewing  the  current  fliqht  dec*  or  current  nanoar  dec<, 
Dressina  anv  PF*  button  will  return  the  ooerator  to  the 
desired  view  selection  oaae  tor  the  Sauadron  ^ainferanc0 
Chief.  The  station  still  remains  as  the  oreviousl y selagted 
SDuaaron. 

To  select  the  interactive  data  mani cu 1 at i on  view,  *ha 
operator  selects  Maintenance  Chief.  °efer  to  Figure  * 'or  a 
picture  of  the  disolav  in  this  mode.  Specific  instructions 
to  oo»rate  this  station  follow. 


P2 


1 


Squadron  Mainfenance 


PFK  1 


Having  selected  the  interactive  view/  the  prompt 
message  "SELECT  JOB"  appears  and  the  display  terminal  then 
waits  for  the  operator  to  select  a job  from  the  joe  list. 
To  select  the  desired  job/  select  the  pFK  button  on  the  job 
list. 

a.  Chanqe  Tnfo  - PFK  21 

Selection  of  the  UPDATE  or  NO  CHANGE  PFK  buttons 
will  be  iqnored  unless  the  operator  has  previously  selected 
the  CHANGE  TNFO  button. 

Selection  of  the  CHANGE  TNFO  p F K cut  ron  will 
prompt  the  operator  to  select  an  aircraft  with  the  message 
"SELECT  AIPCPAFT".  The  operator  selects  the  desired 
aircraft  by  pressing  the  PpK  button  corresoondinn  to  that 
aircraft.  An  invalid  selection  will  cause  the  flashing 
message  "INVALID  SELECTION"  to  appear  in  the  prompt  bo*/  and 
then  reoromot  the  operator  to  select  an  aircraft.  The 
selected  aircraft  will  then  appear  above  the  field  box.  It 
the  operator  has  selected  the  wronq  aircraft  press  the  NO 
CHANGE  button  and  the  aircraft  information  will  disappear 
from  the  field  bo*  and  reappear  in  the  list  ot  sauad'O" 
aircraft.  At  this  time/  the  operator  must  select  the  CHA^GF 
INFO  PFK  button  and  enter  the  new  oesir®g  aircraft. 

The  prompt  message  "SFLECT  F I F L D Pi?  ijPDATF"  will 
now  appear  in  the  prompt  message  box.  Selection  of  the 
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aoprooriate  field  PFK  button  will  enable  the  ooerator  to 
change  the  information  in  that  field.  A discussion  of  each 
field  PFK  button  follows. 

( 1 ) Status  - PFK  13. 

Selection  of  this  field  will  cause  an 
automatic  chanqe  in  fields  13,19,15,16  and  17.  If  the 
aircraft,  was  down,  field  13  will  be  changed  to  "UP"  and  the 
Down  Day,  Down  Time,  Expected  Ud  Day  and  Excected  Uc  Time 
fields  will  be  blankec.  Tf  the  aircraft  were  oo  i ai  na  1 1 v uo, 
selection  of  field  13  will  o'ace  "DOWN"  in  tKe  status  t i 1 d 
and  asterisks  will  aocear  in  the  remainina  day  and  time 
fields.  The  ooerator  then  selects  the  aoorooriate  field  and 
enters  the  new  dav  or  time  as  aoprooriate  by  selectma  tne 
digits  one  at  a time  on  the  P F K buttons.  The  only  allowed 
digits  are  0-9  and  selection  of  any  other  cutton  will  flash 
an  "INVALID  SELECTION"  messaoe  in  the  prompt  messaoe  box. 


If  the  operator  enters  an 

incorrect  dioit, 

the  entry 

for 

that  field  must 

be  comn 

1 e t ed  . 

At  this  t i 

me,  r»se 1 ec  t 

the 

field  and  reenter 

the  data 

. When 

satisfied 

with  t h e 

data 

for  that  field. 

select  t 

he  next 

field  PPK 

button  to  urdat® 

the  next  f i « 1 d . 

Selection 

of  PkF 

13  does 

not  force 

the 

operator  to  sequentially 

se 1 ec  t 

field  1 <4 

,15,16  or  17 

PFK 

buttons.  In  fact,  the  ooerator  may  select  anv  field, 
incudina  field  13.  Peselection  of  field  13  w ' 1 I switch  the 
status  field,  but  will  not  reenter  the  day  and  M'e  fields. 
The  data  *or  these  fields  is  still  in  tKe  data  base,  and 


reentry  of  the  aircraft  change  seauence 


will 


restore 


tne 


fields  to  view 


The  simulation  approach  was  t^at  an 


operator  would  not  switch  the  STATUS  field  several  times  on 
one  job  request.  Selection  of  NO  CHANGE  at  this  time  places 
the  aircraft  back  on  the  information  list-  with  i *■  s oriainal 
information  displayed. 

(?)  Down  Day  " PFK  14. 

Selection  of  this  field  results  in  the 
prompt  messaoe  "Enter  Down  Hay",  then  allows  the  operator  to 
enter  the  three  digit  julian  date.  The  only  d i a i t s allowed 
are  0 - ° and  any  other  selection  will  result  in  a flashing 
"INVALID  SELECTION"  messaoe#  followed  fcv  a reoromct.  as  the 
operator  enters  the  d i q i t s » thev  appear  in  their 
cor respondi nq  position  in  the  field  uodate  box.  An  invalid 
entry  at  this  time  means  the  operator  must  finish  the  strina 
and  then  reselect  the  field  and  reenter  the  data. 

(3)  Down  Time  - 15. 

Selection  of  this  field  results  in  ►on 
prompt  messaae  "Enter  Down  Time"#  then  allows  the  ooera*,or 
to  enter  data  in  the  same  manner  described  acove. 

( U ) Expected  Up  Pav  - P c K lb. 

Selection  of  this  field  results  in  to® 
prompt  messaae  "Enter  Expected  Up  Oav"»  then  allows  the 
operator  to  enter  data  in  the  same  manner  described  above. 
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( 5 ) Expected  Up  Time  ~ P P K 17. 

Selection  of  this  field  results  in  the 

prompt  messaae  "ENTER  EXPECTFD  UP  DAY",  and  allows  tne 
ooerator  to  enter  data  in  the  same  manner  aescribea  above. 

(6)  fuel  - PEK  1R. 

Selection  of  this  field  results  in  the 

prompt  message  "ENTER  FUEL"  and  allows  the  operator  to  enter* 
data  in  the  same  manner  with  the  same  restrictions  described 
in  the  DOWN  DAY  subsection. 

( 7 ) Comment  - PR*  IP. 

Selection  of  this  field  results  in  tne 

prompt  message  "ENTER  COMMENT".  The  operator  then  selects 
the  PEK  button  c o r r escona i ng  to  the  standara  maintenance 
descriptions  listed  in  the  COMWENT  menu.  Selection  of  " f < 0 
COMMENT"  blanks  the  field,  otherwise  the  selected  comment 
aopears  in  the  field.  If  "EVENT"  is  chosen,  the  prompt- 
message  "ENTER  EVENT"  appears  and  the  ppK  c o r r e snona  i no  trn 
the  event  number  is  selected. 

b.  Update  - PEK  72 

Selection  of  this  PFK  button  enters  *ne 
information  which  is  displayed  in  the  field  box  for  tn« 


aircraft  i 

n tKe  data  base. 

One  n 

the  operator  has 

finished 

modi f v i nq 

the  information 

for 

one  aircraft, 

select  th» 

UPD A TE  or 

NO  CHANGE  PEK  from 

the 

job  menu.  Jf  the 

one  r a r O r 

flb 


I 


selects  t^e  NO  CHANGE  button 


the  pronot  messaae 


UPDATE 


???"  will  appear  to  verify  ♦■hat  the  operator  has  elected  not 
to  update  the  information  fields.  Selection  of  the  UPDATE 
PEK  button  will  update  the  data  base  and  move  the  aircraft 
information  fields  back  to  the  aircraft  lists  in  the  updated 
version.  Selection  of  the  MO  CHANGF  PFK  button  will  restore 
the  aircraft  to  its  place  on  the  aircraft  list  in  its 
original  state. 

C.  No  Comment  - PFK  ? 3 

Selection  of  this  field  will  not  modify  the  data 
base  on  the  selected  aircraft.  A more  detailed  exolanation 
on  the  function  of  this  button  is  described  above. 


d.  Current  FD  - PFK 

Selection  of  the  current  f 1 i a h t deck  will  cause 
the  same  job  seouence  as  that  described  in  detail  in  section 

8 . 1 . b . 


e.  Current  HP  - PFK  ?5 

Selection  of  the  current  hanoar  deck  will  cause 
the  same  job  seouence  as  that  described  in  section  R.I.c. 

f.  Switch  Station  - PFK  31 


Selection  of  this  pFK  button  returns  the 
operator  to  the  initial  station  selection  paae  in  the  sam» 
manner  described  in  section  B.1.1. 
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2. 

Current 

FI  i oh  t 

Dec  k - 

PFK  2 

Selection  of 

this 

PFK 

button 

s i mu  1 a t e s 

tho 

repea  ter 

-only 

opt  ion 

at  thi 

s station  ana 

d i sp 1 a v s 

the 

current 

f 1 i oh  t 

deck. 

Return  i 

S the 

same  as 

described 

i n 

section 

B.3. 

3. 

Current 

Hanoa r 

Dec  k - 

PFK  2 

Selection  of 

this 

PFK 

button 

simulates 

the 

repea  ter 

-only 

opt  ion 

at  thi 

s station  ana 

displays 

the 

current 

h anna  r 

deck. 

Return  i 

s the 

same  as 

that  descri 

i Ked 

in  section  8.4. 

4 . Switch  Station  - pfk  l 

Selection  of  this  function  causes  the  sane  job 
sequence  as  that  described  in  section  8.6. 

The  disolay  is  intended  to  be  self  explanatory  and 
the  prompt  messages  are  intended  to  allow  an  operator  to 
perform  some  tasks  at  the  display#  oerform  another  task  in 
another  place#  and  return  to  the  display  ana  be  aole  to 
resume  chanaing  the  information. 

F.  CARRIER  AIRGROUP  CU^mandEP'S  station 

Havino  selected  the  Carrier  Aimroun  Commander's 
station*  the  operator  will  see  a list  of  the  vi»*s  available 
at  this  station.  The  views  available  at  this  st0tjon  are 
current  flight  deck#  Current  hangar  deck  and  sauaaron 
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ma  i ntenance 


The  ooerator  also  has  the  oot i on  of  switchina 


stations  at  this  time.  Selection  of  the  SWITCH  STATION  PFK 
button  will  erase  the  display  and  then  disDlay  the  initial 
station  selection  view  pace. 

Selection  of  any  PFK  button  corresocndinq  to  an  allowed 
view  at  this  station  will  oisolay  the  desired  view  and  a 
menu  on  the  left  hand  side  of  the  display.  This  menu  has  a 
list  of  the  views  available  at  this  station.  Tne  station 
functions  as  a repeat e r-on 1 v display  ana  the  use  of  PFK 
buttons  is  functionally  eoui valent  to  the  television  channel 
selector  previously  described  in  the  thesis.  The  procedure 
to  Switch  views  involves  selection  on  an  appropriate  p F K 
button  corresoondina  to  a aesired  view. 

G.  SQUADRON  READY  ROOM  station 

If  the  ooerator  has  selected  the  PFK  button  on  the 
initial  station  selection  oaae  corresoondina  to  this 
station^  a list  of  the  squadrons  currently  onboard  appears. 
Select  the  PFK  button  cor  respond i no  to  the  desired  sauadron. 
The  operator  will  then  see  a list  of  the  views  available  a*- 
this  station.  The  views  available  are  the  current  fliaht 
declf»  the  current  hancar  deck/  maintenance  status  ana  the 
soot  plan.  In  addition,  the  operator  mav  elect  to  switch 
station  at  this  timo. 

Selection  by  tKe  operator  of  the  PFK  button 
C O r r e S po nd i n q to  the  current  fliqht  deck,  the  current  hanoar 


deck#  the  sauadron  maintenance  status  or  the  soot  ol an  will 
erase  the  disolay  and  then  display  the  reauested  view.  In 
addition#  the  prompt  messaae  "<rR>  FOR  NEXT  VI  Ew"  will 
appear  in  the  lower  middle  of  the  display.  when  the 
operator  has  finished  viewinq  the  display#  oressinq  any  DFK 
button  will  cause  the  current  display  to  be  erased#  and  the 
list  of  views  available  at  this  station  to  be  displayed. 

If  the  operator  selects  a PF*  button  without  a 
cor respondi nq  view  at  this  station#  a flashing  "INVALID 
SELECT  10  f4"  message  will  appear  on  the  lower  middle  portion 
of  the  display.  The  operator  is  then  allowed  to  select  a 
PFK  button  corresoondi no  to  a view  available  at  this 
station. 

If  the  operator  selects  the  SWITCH  STATION  PFK  button, 
the  current  disolay  will  be  erased#  and  the  operator  will  be 
returned  to  the  initial  station  selection  page. 

H.  DATA  BASE  MODIFICATION 

The  data  base  is  stored  in  five  separate  tiles  when  the 
simulation  prooram  is  not  runninq.  The  five  files  a r ° the 
acho.r#  maint.r#  sc r . r # soot  . r » and  aircraft.r  files.  The 
data  base  setup  routines  ooen  these  files  durino 
i n i t i a 1 i a t i on  and  read  the  data  into  the  data  case  arrays 
for  use  bv  the  simulation  prooram. 

In  order  to  add  or  delete  aircraft,  tKe  acho.r,  maint.r, 
scr.r  and  soot.r  files  must  be  modified.  The  four  tiles  ar» 

RO 


organized  bv 

squadron  . 

I n 

the  maint.r 

file/  the 

souaa  r on 

blocks  are 

headed  by 

the 

squadron  name 

. The  next 

line  has 

the  numbe r of 

a i rcraf t 

i n 

the  souadron . 

The  remaining  lines 

in  the  block  have  maintenance  information  on  each  aircraft/ 
one  aircraft  ner  line.  The  other  three  files  are  also 
organized  by  squadron  blocks/  but  do  not  have  the  sauadro" 
name  line.  Modification  of  any  one  of  the  files  reaui res  an 
operator  to  modify  all  four  files  for  the  same  aircraft. 

Addition  of  an  aircraft  requires  the  operator  to  change 
the  number  of  aircraft  in  the  squadron  block  to  tne  correct 
number  and  then  enter  the  data  for  the  aircraft.  (See 
Figure  11).  The  procedure  described  below  will  enter  a s r u b 
for  the  aircraft/  which  can  then  be  interactivelv  modified 
durino  pronram  execution.  The  operator  enters  the  aircraft 
side  number/  and  then  enters  zeros  in  all  maintenance  fields 
except  the  status  field.  The  status  field  snould  rave  a 
one.  This  procedure  enters  an  up/  airborne  aircraft  in  ^np 
maintenance  data  base. 

The  acho.  r and  scr.r  files  contain  the  actual  aircraft 
location  and  the  location  of  the  aircraft  in  the  scratchpad 
data  base.  These  files  do  not  have  t^e  snuadron  name  line. 
The  key  field  is  the  side  number  field.  The  oceraror 
changes  the  number  of  aircraft  in  the  souaoroo/  then  enters 
the  new  aircraft  side  number.  The  remaining  fields  ar° 
assigned  zero/  except  for  the  type  field.  The  type  field 
entry  will  correspond  to  the  tvoe  aircraft  code.  Tn  = 
procedure  enters  an  up/  airborne  aircraft  in  the  aircraft 
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ti 
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location  and  scratchpad  data  bases. 

The  soot.r  file  does  not  have  the  aircraft  side  number, 
but  is  also  oraanized  by  sauadrons.  The  operator  first 
changes  the  number  of  aircraft  ana  then  inserts  the 
information  on  the  line  in  the  souadron  block  c o r r esnora i no 
to  aircraft  entry  in  the  other  three  fields.  To  enter  an 
aircraft  stub  in  the  soot  data  base*  the  operator  enters 
zeros  in  all  fields  except  the  Y-coorainate  fiela.  The 
onerator  should  enter  2 0 0 0 in  this  field.  This  rroceaure 
enters  the  aircraft  stub  in  the  soot  data  base,  but  the 
aircraft  will  not  be  visible  on  the  soot  plan  until  the  AChO 
actually  interactively  assigns  it  to  the  spot  plan. 

Deletion  of  an  aircraft  involves  chanoinq  the  number  of 
aircraft  in  the  squadron  block  in  all  four  files  and  t^en 
removing  the  aircraft  information  from  the  files. 

To  insert  a new  souadron,  the  operator  inserts  the  new 
souadron  block  based  on  that  souaaron's  aircraft  s i oe 
numbers.  The  souadron  name  is  inserted  on  one  line,  the 
number  of  aircraft  in  the  souadron  is  inserted  on  the  next 
line,  and  the  aircraft  information  on  each  aircraft  is 
inserted  in  the  same  manner  described  above,  one  aircraft 
per  line.  The  cor resnondi no  squadron  blocs  is  inserted  in 
the  other  three  files,  using  the  same  procedures  described 
above.  Deletion  of  a souadron  is  the  inverse  of  the  above 
procedure. 
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I.  PROGRAM  INITIALIZATION 

When  the  simulation  is  executed*  the  operator  mus*  first 
enter  the  ACHO  station  scratchpad  and  select  SCRATCH  TO 
CURR.  This  procedure  must  He  followed  in  order  to  restore 
the  data  base  completely.  The  orocedure  initializes  the 
various  aircraft  list  arrays  used  by  the  ACHO  scratchpad  and 
soot  plan  routines. 


The  operator  is  provided  with  two  cations  for  program 
execution.  One  ootion  will  initilize  the  aat a base  to  the 
information  stored  prior  to  the  last  simulation.  The  other 
option  will  initilize  the  data  base  to  the  information 
stored  at  end  of  the  last  simulation.  To  execute  the  first 
option*  the  operator  uses  the  shelf  command  aihs. rerun. 
Aihs.run  allows  the  operator  to  execute  the  second  option. 
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